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(54) TRANSMFTTER 

(57)Abstract: 

PURPOSE; To obtain the transmission reception system sending lots of 
information at the same frequency band by solving it that a transmission 
information quantity is not increased when the frequency band is limited in 
the transmitter sending a digital signal. 

CONSTITUTION: A transmitter 1 uses a modulator 4 to allocate n-value 
data of a 1st data string to a signal point group grouped by signal points on 
a space diagram resulting from the 1st n-value data string and p-va!ue 2nd 
and 3rd data strings and sends a modified m-value OAM signal. A 1st 
receiver 23 uses a demodulator 25 to receive the n-vaiue 1st data string, a 
2nd receiver 33 demodulates the 1st data string and the 2nd data string, 
and a 3rd receiver 43 demodulates the 1st data string, the 2nd data string 
and the 3rd data string. Thus, upon the receipt of the m-value modified 
multiplexed modulation wave, the transmitter demodulating data of the n- 
value 1st data string is obtained even with the receivers having only n- 
value demodulation capability in the case of n<m. 
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20 [0 0 4 2] i*:{C^lSM^2 SCoi^TM-^^.o mi 

Se«l2 3{i3iflMiA-?>®iift{l^*,b<li7^i^<J';i/ 

mmmb 1 >?p?.®4PSK®i2ifi{B^$«Mi o®t|3;^ 
ill 2$^bT. 'hm<D7'>7'i-2 2x-&sL. m.m^ 

2 4CCj;f)S{s«-^$4PSKfi^t:^^?&bT«BS1- 
So m 1 S:mm 2 3 !±*:3l5s T^S^iJ'^l'i^M^S 1 © 4 P 
SK^fc(±2PSK©fi^$gftb. T^v'^yi/TViftig 

^J' ®{1^ $ gftf i. J: a C ISH- $ tLT V ^ 

[0 0 4 3] H 1 9 ti^ 1 ^mmcDmmyo ^^^mxm 

30 Ml 2A^t,©S^$T>7^-^2 2T-§{Mbfe. ^©{g-^ 
ttA:t;g|5 2 4 <t»)A:^;bfe^. fiSi^j^B^ElilES l 3 1 i: 

7t/2m^m\ 3 2i,z^y)mmmhm.^m.mi^i^n^-^ 

ti. =&^mi<4ffl^t±i|51li&l 3 3 i:m2{3iffl«^i^(5lSSl 

3 4 1CJ;!). it3^bTV^5fi£^*s^^j[i5i:i_^t<^ig^ 
tl. ^J'-T ^ ></«^m[ElESl 3 5{c<t i^^-r- A>CD«y h 
5iJt:=&-i??4ibTiSS'J$ns m 1 iiSiJB^[ilS& 1 3 6 t 

m 2 ^"js^mss 1 3 7 1 <t >) 2 o®ffi^ v.fzm.mm^ 
i±m 1 7^-^ jiju^gp 2 3 2 {3 !9 m 1 v'-i' mzmm 

iB::bgC2 6t J;!3tB:^^ti?.o 

40 [0 0 A zzx^mm^^m2 0(D-<^Y)vm^m 

V^Ti5^0^1-?.o 7=^i^^>'biS{l«l5 l®4PSK®i^{tS 
?^(::a^*m 1SM^2 3T-S{i^ng^fi. bfei^ 

^^^^y'1'XAS^<7feV^S»,S<]?^£^f^T-{iia2 0® 1 5 
1 ~ 1 5 A(DA^(Dm^^X^^^. 
[0 0 4 5] bA^b. m^MB.m^^(DJ-^ XtBi^^ 

(Dm.mm.^'p\iLmm^(D^m-k^\-y^m^Ktzm^^ix 
m^i^<Dmm<D:S)^—-&(Dm^iz^^t^. m^^ti^h 

50 T-§>fc<>ki). mm^i^cDm-^x-iym^^titz^'^-u 
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mxtfcomm^j^. i 5 i >^)5ii 2 o (Z) i o - an. i ^ 
Ako. 1 0 - I ^ Ano(Dmm'(:^^irm 1 mm^ 1 

mmm^cDrnmitm 1 ^mm 2 3 tz) 4 p s Kmi&^mm 
r oU±:^ ^m^i'^-t^mmx ^ o t ^ ^ 1 ^fi « 

C7)^jfjl 6 QAM. 6 4QAMS§ft-^^*i&^lS:{t 

4^0 2 5 (a) CDct-S^^T^M^l^^ (7r/4+n7r/ 
2 ) cD:ftJK±CDffim^c 8 oODM-^.^^iSa bi^ftm 

43ifg;5^^cj;Die3ai^^5:II^T*^^o X. 02 5 
(b) (D^vlZrxK/^(Onm(Dm^U±.\Zl^^(Dm 

(Dmmwm^':f5^^m.mr^:z}iiz^^m^^.tmmv. 

®{«4P SKSl 6 QAM^i§{t^coaei3^«$r^^icB 
^T^^o ^lOJ^^Ai/ (A. + A2) = t a n (tt/ 
8) h^^^ J;dlci^{t^l©{l-^.^^IS^bi^fS-rni^ 
ctv^o ::ciT*QPSK{t-^^§:{i-r^:^'&§#x.T^ 
EI2CD3^{l^c7)fl^.^.{ua^^^/^M[llg&6 7 0)^: 

0 ^Cft-^,^{4a«i (El 1 8 ) 0) Q P S K{l^tDfi^.q?.{i 

1 ^mm 2 3 Off ^.^teamiigp 1 3 8 mn^}^.(D^m. 

^^{t^'^b<ii{iLa^H<t^^PM, AM^(Z)®^1- 30 

[0 0 4 6] mzmmmi\zu^m^(D^^ Y)\^m^m 
\^xz.z.xmmmi(Di 6 vsK(Dmmm^'^mm't^ 

}im2ox.o^zm^^^ 3(Z)7X¥^^ V;i/:^fRi(Z)JSi|iA 

a^Eii %(D^'j^)\^mmmb ic^4PSKS{£i2iftffi 

±iAxoJ:0:^^<t-^o ~r^i:-s El 9 (Z)^ 1 ftPgcDlf-^ 
.^8 3. 8 4, 8 5. 8 6(Dm-^«if4^aT^-rill 4 P 
SK^{inItg^^8 7 tcA^o Z,fi^(Om^'^'^l^{% 
#2 3T§:fIbfc^'^. Cl(^4 0(^{I-?-.s^iill|2 0©§ 40 

^2 3iiE19cD{t^.^8 3. 8 4. 8 5. 8 6^7)V^rn 
§§{tbT*>^2 Ot^ft-^ii^l 5 1 ^*JSTb. (11) 
fji^'f—^^Z,(D^^h.7.U-jY\zmM'f^o ZCD'T — 

^\t,m^\z7rs\^tz^o\z. mmm.KD'mi^mm^^m 
9 16D (1 1) . o^DSi7=^-^?y<z) (1 1) -efe 

mzmm. m^m^s 'm^m^cDm^^nmizx.x 
^i7^-^^^u(ifA^^n^o D. mi^mmL2z\t 

16QAM^bb<^i3 2QAM^Jb<^±6 4QAM0DiM 
{t^l;^e>^^)^SI^t-^^^^^^7)5^•-^^|JC0^■^^ ^ 1 -r^ 50 



#S8^7 -2 6 4 1 4 8 

10 

— ^?|J(7:)2 b i t(Dy^—^(D^^mM^'h:z}l\Ztj::ho 

ccD^-&{±^ 2 ^-^^j^^ 3 y^-^-m(Dm^\±±xm 
1 4 (omm^jm 9 1 ^i-a^^ ti^ t i?)^ 1 ^- 

o 

[0 0 4 7] b. mmcD^m^(DltitllZfmt^ti^^.^ti: 
e 4:QAMX^MX^^o b:6^b. m^(DXolzm±i^ 
zi7.ht^:Xmizmi^t^o '^^X:^i^(D^m^(DmMR 

^}::^mmm(DmtimR^t-^mmii^tii±mm^tix\^ 

zcD^mit^^^y bcD*Tt)±t:f:3X h^S^B^ff^' 
i®^2 0W. MiiffiMT^t; 1 0 0W-'2 0 0 Wfi^T-afe 

i)o u-ox. m9(DXoti:m^}^Mimyj^(Di 6QA 

MT* 4 P S K LXoh VTzm-^ 1 6 Q AMCDjgli 

i,±2 Ax=A2x$)^t^^3 A Toi^^s h ^ 0 m 

^h9fSi^^^i:^cei.o miL'&^^tz^^tzlsblz4P SK 

mm^tix^^^mBxit:zfirzif(Dii^ii^m^zi^{tm 

bV^o ^ij^i^ 4 0 WODv-X^AT-iiS 6 0 WiE^^^?^ 
^^65 ^3 mMX ^ 5^ < ^ o 
[0 0 4 8] ^Idt*. #x,T^i>hfii:6^t3^T©S:fl^ 

[0 0 4 9] :zti^mt^mz7i^^^^4PSK{tf}^m(D 
^"^^mmm^m^to mzi eQAui^^mT^y^i- 
Ax^m^'^^Miz^-^^tzBDTvmcoMmmmv' 

tzlfX^FSKtl 6 QAM. m^lZ^y) 6 4DMA& 

f^mzmmir ^ztt^x^^o 

[0 0 5 0] ^ij^i^mi 0(DXoiZAl=A2tti:^X 

ztt^x^^o z(Dm'^4F sK^mm-r^tz^comm 

A(4)ii-^^ h;U9 bxmmx^. 2 A^''(D^MS:ttJ: 

to ±i^(Dim^A(i e)it^^ hj\y9 sxmm.x§ (a 

i + A^) ^+ (Ba + B^) ^o:>^:^i^Rht^ho 
[0 0 5 1] 

I A(4) I ^=Aa^+B.^=:ATO^+ATO^=2 Ato^ 

I A( 1 6) I ^= (A. + A^) ^+ (B. + B^) ^=4 A 
To'^H- 4 Ato^= 2 8 Ato^ 
I A( 1 6) I / I A(4) I =2 

O^t). 4P SKS:5^(t-r^^'&CD2f^©tS*i. 4{g(D 
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-mmji^mmx' a ^jfj i e fa q a m ® {±t- ? v ^ 

*s A 1 h A 3® 2 OCD glit ^tt)iS^-r S C tc i »3 ^ 2 

sfs^ 3 3 x-^mx' g * , 11 1 0 (Di^-^. m 1 ^wim^ 

9 1 ©cfCfl-^.-SoeSSESUiAaT-fe t) s 4 P S 
K®m^;^KggM2 A.i:lt'^2.i:A2/'2 AiJjc?., A, 

— b^ff J:^i:-rai:2fg©ffi)iicD^fg^JS. 

-T- 4 ^g®S{i®JKA^'i^S i: S o 4 {g©sm®S ^ 
f#?.C-(±, |g2S^f^3 30r>7=-:^3 BCiJigr^S: 
^ lSft#2 3CD7'>x^2 ZCD^m^Br^lZit^X 

:^2 3(DT>y^i-ifim'l^3 0ciii^ce>^2g{s^3 3(DT 

ocmizTtmmmx'^^o ^©cihtii 

^tcfll t) ^Tn«H D T vmcomtz-'SiV-— tf ;:^AS|a]— 

6 sm# T > ^ :H sea® ^» {cm^ofc^®-^-- 

iii^T-iSo tJeoT^2§{ia3 3{i^ 
O^li^:^ hT-t) J:v^c c:iT% 4PSK©^-H§:<i 
®fc*!){C^^£3^{tm:t/As*^oT^^^fc^*. 010® A 
ii:A2®tfc^lcj; D 4P SK®j^<sS;^;t^-r5^?f^ 1 
6 AP SK®32|{fS:;^3Jtni6i;^2§M«3 3®r>7" 

[0 0 5 2] z.omM'fh^if^tztbmm-i^x^zt. 4 

P SK®S{g'i:>^3fc2lf§3i^;i/d^-{i{ (A1 + A2) / 

A^^^szix^n^et^m■t^t. ^ffjiefBQAMT- 

§{if ShtOii^^-SP^gggittAa. 4PSKT-S«t- 
§ 1 1 ©fi^.-SP^Sgffllli 2 A 1. ft-l-i^F^Sggl®it^ii 
A2/2A. T-$)2.iP?)§{eT>7^:*-®*g^r2i:1-S 

1 i®ia'&M^i:'&So ftiSi 0 1 nmm^^j^ 

^-{§mn.^tm2S:mm2 3<DT>^i-2 2®*@r 
3®il»$rA-rc 

[0 0 5 3] ,-^102 i,tmimm^!^<Dm-^(D i e q a 

— 5:4e;>5i: b^fflB<]T■l±'fcV^. El 1 1 A^"^ nis^ 5{$« 
±ti^UT*)^2Sft#2 3®7'>7^:^4tgr2ii^{5 

[0 0 5 4] ^M®:^^s iSMm;'j{iPS^$nT43 !9 ^ 
1 0 4{±7gfi:t^;U^-4fgT-^2^{ia2 3®7'>7^ 

[0 0 5 5] n.6*^5 J;!3/J^^v^^i:^AahAaT•^:B 

n,e=((A. + A2)/A.)=^ 5 
Azg 1 . 2 3 Ai 



(7) ^m^7-2 6 4 1 4 8 

12 

mi oi)-^^mm^}^m?S(D^m^2A{4), m:KmrP 

^2A{n)ilThh. A(4)hA(16)-A(4)(iAitA2 

o T { A (1 6 ) ) ^ g 5 { A (1 4 ) ) ^ -r tt tS V ^ o 
[0 0 5 6] i)i:lC^B®6 4 AP SK^ig$:^V>fe^J& 
^^■ro ^3S{ia4 3{i. 6 4{IQAMaiiAST-§?.o 

[0 0 5 7] El 2®^^ 0©-^^ h)i^m 

®^f!j®^.-Siltr4fj|A^5> 1 6fB{CtiijD^-yrfe«-&T-fe 
-So mi 2 ®^ 1 ^fUm-^i^P 9 l©4'lZtt{t^;^ 1 7 

10 o^i^nbtLx 4^ 4 = 1 6m<Dm^!^i3^mmmizmm 

^nrV^So ^®:»-&^ 4P SKi:©^«tt^^fefe-^?) 

m3§{ga4 3®T>7":^-®*S^r3i: bts 
ai^M^n 6 4 i:^«LfeJ^-&®r3®fiS^ [ej^fc L 
X^Hi^t 

r3- = {6 V(n- 1 ))r,= 

mi 3 6 4mQAM(Di^mT3-}iitj{§Wn(D 

[0 0 5 8] fc;eb. mi 2® J:a;feiSBT-{±^2g:fg 
20 113 3T-§fIbfeJg-&4PSK02b i t U*^«^T-# 

;fev^®f^l. ^2. ^3® 3o®]iSS:'t4^fiKi:^-ii5 

iCli, ^2S{i^3 3{C^ff^6 4fSQAM^^jKA^e.^ 
Bl 6ttQAM^«^1-5^tg^*)fe-#SCi:*5M* U 

[0059] mi4®j;^{c3 p^»©{i^,>^©^;i/- 1 
><:^4^T^-fc^::«t 3 ooSM ^©Pji'tiASfiKjii-r 

2>o HI *PSfd(tT-i(iB^-r^ i:, H 1 ^m^mm^j^m 
9 mmi 2 b i t ® (i i) Srsy u fe-c fe 

30 [0 0 6 0] mz^ m 1 i'j^foe^.-^sf 1 s 1 cti^ 2 

^_^yijor)2 b it® (1 1) SrtiJO^TSo ^210^ 
f!j(t^,-^^l 8 2{Ctt (01) ^ 3 iiJ^i!l®-^;^St 
1 8 3 Ctt ( 0 0) S:^ 4iiJ^3-Sy(t^jSP 1 8 4 (Ctt 

(10) ^wi*)^x^o z(D:itiii:m7 tmmx-^^o 
[0 0 6 1 ] mi 5®ig i^Rgo'<^ ^;l/m&ffiv^T^ 

3 ^_ ^ ?U®«-^i^ffie b < BftH^t- ?> X. «ft-^ 
,^201, 205, 209, 213^(11). is^fk 
202,206,210,214^(01). m^!^ 2 
03, 207, 211, 215?: (00). {t^.-^ 2 0 
40 4 , 2 0 8 , 2 1 2 , 2 1 6$:(10) % 3 

^_^^rj® 2 b i t ®5^-^^m It^-^J'. ^2^=-^ 
i:3i3ibT. 3P§ji® 2 b i t 7=^-^*SJ^l5:L,T■e3^lT• 
t So 

[0 0 6 2] 6 b i t®7^— ^5'As^5.fdltT-'k<*^B^ 
©^ai: bT 3-S)®b-^;i/®'tttg®^^Sgfg«IT% 2 
bit, 4bit, eh ^t<D^tii^B.'^m.(D7'—^ifi 
eiilT-^ b*^*j. 3oOFgJi®{E3lF^©llS:14S:*)S:-a- 
hZi:.i^X%^o 

[0 0 6 3] 3PiJHSj^^©ii5l5:'t4Srt)fe-y-5 
50 tzMZ'2>WMs^;^(DWMl5^^^Um-t^o 
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[0 0 6 4] Ell sic^^cfc^t^. ^-f^ mi^*-^^^i 
(Dm^.^ 9 1^015 com^mm^j^mo 1 8 2 , 1 8 

[0 0 6 6] mi 5X*{t2 / 3 A^tzlf ML fzm^^w^ 

-To zcom-^m 1 m^mm^}^^ 1 8 1 (Dp^^com^.^ 

201, 2 0 2CDft^.^F^£ig|tiA2/6 h^^o ^3 
ie;^5^ctig{B^^;^^— ^ 4 P S Kmim^^Jl^^—<Dne^ 

<lcZ)^v:7(ill 1 6(Dm^2 2 1 T^-^^o mK.ltjS.2 

2 2, 2 2 3t:D:^^4PSKiMM3i^;i/:^— cD6f^cDi^ 

2. ^3cD5^-^^y:55milT*&^::^^t)^§o C(Z)J^ 

||2^-^?UcDft^.^F^^gg|^2/3 A3^a£-:5< 
)^c^0r2^= (3 rO V (n - 1) h:fe'9ffl?a2 2 3© 
<to^-^Tm2§{f^3 3 0DT>7":^3 2S>^g:<-r^ 

1 2 3 2 mmm 3 3 co^fi^^-^ -^m^ 

m33t'^m-^^o m7^^<Dmi^mm2 3t^:^m^mr 

mm^Rzj^mmm i com i ^'-^fn^m.mx §^xoiz 
m:&Lx^^(Di,znv. m2^mm3 3xitmmm.i(D 
mi oizTrsL^tzi em(Dm^f^'o^^m2^'-^m(D i 
eQAM(D2\f^yh(Dm^'^^±^zmMx^^o mi^ 

-^^(Jh'&fc-t^T4b i tCDft-^SrmiiT-^^o :i(Dm 

m2 i(Dmmmm^2 3 it^i^^l. miiii^^cr^ffi^ 

[0 0 6 9] El 2 lfZ)^2§:{f^3 3(Dy^^^y^mt. 

mi 9<Dmi^mm2 3(Dyvy^mm^ii^\:'M}o^X' 

MOJ^it. t.~rT>'T-^3 2t^Ty'ri'2 2X,^ 

^(Dnmz'iMm%m^2 3 1 1. mi^-^mm^m2 

3 2tm2^*-^^m^s^2 3 3**jOo ^ifaB'js^ 

3 6l±m^l 6 QAMSrmiS-r^^tii^AMmiiM 



(8) ^11^7 -2 6 4 1 4 8 
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1 6 QAM{i-§-CDfeA6^ E|2 2 0ft-^^^ h;b|lCD 

THa6= (Ai-hA2/2) / (A14-A2) 
[0 0 7 0] Z(DA1, A2^>b<iiTHae^J:t>\ ^ffi 

10 mmcDmrncommmm^. mmm 1^^. mi ^r-^m 
(D^iz^i^xmn^fi^. '^tzmm%m^2 3 1 t^^m 

[ 0 0 7 1 ] 0 2 6 5:ffiV^Ti/:7 b :7 — A1/A2 

^h^fii^^^fc>i>o ^fswjiTiS^bfcAi/A^i^i^fg 

T-iS^ L A I / A 2(7)fii*^ ^ V > ^ - {± 

m^^o m2 6(Dm2y'—^mn±^2 3 3ib^^(Dmm 
m^^^i&mmmm^2 3 1 jc:?^— lt:^^ 

20 -r^-^^3J:!9^3^{1^4 3SiS/:7 b:7 7^<^^-$A 

.XA^^m.mi^t^<xi>mtstz^mmi^mmztji^, ^ 
tzmmmiitA^/A:^^m^'j^^wi^t^<t^ ^^mnmi^m 
^^t^^^$)i^i)^^^o zti^m2^mm3 3izm^^^ 

:zt^x^^o 

[0 0 7 2] mP$iJffii|lg& 2 3 1 ii;^ ^ U — 2 3 1 a ^ 

i^Oc TVMLm(D^^^>^)\ymzmt^^L§^^i&. -^^ 
^>^;t/$r§{t-r^^t. zcom^^um-r^tizx^ 
30 [0 0 7 3] zi(Dm.mmmt^^m(Dm^. m2=f—^n 

com^^iBli^^^o i^lT. (1^2 4) co:7D-^^- 

[0 0 7 4] ^tlitS?B^We>tlifeV^«'&T*^>X^^y ^3 
1 3C04 P SKCDmiiSt>*^5^^^:7'3 0 1 ®B 1^— ^ 
^UcD^igfiT^ijo ^:iTn ;^'x-^yr3 0 2T-^l5='- 
^^yB^gP2 3 2xmhfi^'^mmm,'kmmmn^2 3 

1 izm^o mmPimS^2 3 1 J^X^^y ^3 0 3Xmib^4 
^It2tji^:^y^^yr3 13(Z)4PSK*)b<(i2PSK 

(Drnm-^'noo \^ouh:^'7^^yy'3 0 Axmt^^xiti 

40 ^Uh:^^^'jy3 0 b^\^o. NOcO^'^ii;^^>y r3 
1 0-Nrq}-5o :7.y^yy'3 0 5T-!iTH8hTH 1 6 COJH 
^Sr^T^o ;^5^^yr3 0 6 Tfgi^^Wa^ 2 3 1 iiAMm 
liCDB^fBTHl 6^^1^^ijB^[l]g&l 3 6h^2M;5y 
B^m^l 3 7^Ci?|»9. >^^^y:r3 0 7. 3 1 5T*^ff$ 

1 ^ QAU(DmMhm2^-^m(Dn^i^tii'^n^o 7. 

y^-jy3Q3X:^y-V-Vi^^:^^'J^'^fl. M^^m^ 
\X:7.y^-jr3 13\zm^. 4PSKmii5:^T^c^Oo 
[0 0 7 5] ^fzZ.(Dm^. m2 2<Dm^^B 5.8 3 
(icos (ojt +n7r/2) cD^je±(C$>i>;?)S. 
50 8 4. Z ^\±Z,(Dn^±.\Zt^\^. Vt^Xm2 l(Om2'f 
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-^mn^m 2 3 3 J; t) mm^m^^m i si-^mzy^ 

^ o 

[0 0 7 6] m 27=-^ ^}i}^m.^^mtjim^^m^vx 
mmm i i^m i y^-'^miz x o ^mm^'i' -< ^ >i^m^ 

[0 0 7 7] »!t^lfl^l J:»3. m2 SlZTfsTJ^otJi^ 

me 4QAM(Dm^ifimi>ti-z^rzm-^. ii2 4cd7d 

— hCrMi)i:;^^-y7'3 0 4T-m*s 1 GT-'kl^*^ 
*iJ»f$ny^7^-;'7*3 1 OT-mA^e 4 ^.TA^A^f^i ^ 
ti. ^7^>yr3 1 1 T-^sgSl^l^;S:^SCT•;fev^a^s 
5"';/7*3 1 2{3[ql>{p5„ >rc-r-tt^ff^6 4 QAM^©{I 
^;SP^S§8I T H s^!£5l?» I. i: 
THe^= (A, + A2/2) / (A1 + A2) 

[ 0 0 7 8 ] ^ 1 m^Pim^}^m i a i ©(f tcfesit^ 
j^rso^^m^Ast-t^iL. m i iimnfi^jsp i 8 i 
tm2w\^Mm^j^^i 8 2©iigsitt (A2-2A3) . 

^ip-fb-rSh (A2-2A3) / (A1 + A2) il^CSo C 
n^deofc^a-rsi:, d6<.Ai^2gM^3 3®#SiJte 

73 1 3©4PSK^— KlCASo #SiJtefflic:^-5i»^ 
{i^5^'y7'3 0 5'\|RIV^. ;^7^>>7*3 0 7 © 1 6 QAM 
(Dmm^nr>. X7^<;/r3 0 8T-:3i^ — V— ^AS;«C§•V^ 
X7=--i'7'3 1 3©4P SK^— KICXS. 
[0 0 7 9] 3$ft^lAs^2 5 (a) tCS^-T 

j:^-^m^!^(D^m8QAMm^^mmirtii£s ±x(d 

{l-^i^A^cos (2 7rf + n • nr/'4) CD^g±{c$)i) 
fei?). 4af$lelSSt:ct 5. ±T®aB3i?SAS|BH^{4fflti» 
il^n?. fc«)iS3g«©B^Asffi^{3 i> t ^ ?gj^As^ 
*tiSo ^o:®-^. iEJi:^u-tv^-fev^4PSKSfia-e 

t.^ 1 ?ij© 2 b i t tia^T- &s |g 2 3 3 

■r-{i^2T^-^?iJ® 1 b El 2 5 (a) i:l2I2 5 (b) 

o:>mm^WMm\-mmm..-nn (r, 0) cc'>7hbfe{t 

{C3i-^feifi?^ffi^i±o* t) XY;5fpit{l-^,.S^'>7 h ^ 

l^oSt)r, 9^[RltC(g^.'^$:v'7 h^-a-fcC-CDM 
^Hl^ffl C - C D M 5:11^:^1^ C - C D M 1 11?^= 
[0 0 8 0] ^1^025 (a) ®8PS-APSK©fs 
■^.■i^lBMHii. QP S K© 40®{t^;^®^'5'{zMti 

ji^)DLfc'fo©T-fe2.<, ^^lUT. 112 5 (a) {C^xfi 
•5 Q P S K A^ ^ 8 -TJ ©ffi-?-,'^ -r^a^^I C - C D M 
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©APSKA^Hi^-r?,. z.i\.\tm&^±.\zii\^xm (p 

ole) ^fy:7 b^i±fcfi-§-^^<£iiioLfeAP SK-ffe 

■S :i i: A^ ^Shifted Pole-APSKBS UTSP-APSKi: 
Df^o c:©®'^. EI 1 3 9 tv7 h ^T^^^J' 

- S ?> ^ i: {3 ^ i? Q P S K {cii;!)D$ nfefs-^,-^^ 

8 5 ©M^AS^«T- tSo 8PS-APS K©ft-f-.>SH; 
«ip©QPSK©fi§|g« (ro. So) ©M-^.'^8 3*4i 
gr;5[p]{r SiTofcltv-^ h^-a-fc(ia®{I^.l^ ( (S 
To, 0o) ^ii*Dbfe'fe©T-^5o ^dUTQ 
10 P SK^|5]l^2 b i t®-tf7'5=--V>^;H {3 1 b i t® 

it T"?- ^ > 2 A^iiin ^ n 2) o 

[0081] ifc. 01 4 0®3>X7^b — VEltc 
^"TctdCc, (ro, 0o) ^ (ro+S.ro^ So) 

®8o®ft-l-;^lc4^^gr::&|Rlf::S 2 r- ofiV^'^y h^-fr 

^o) i: (ro+Siro+SzTo, 0o) ®lbit®{t 
•^^^AsjliD^ti?.. :iixfi2|lM©iESASfe.5fe«) 1 b 
i t©■t^7'5^^>^;^As^f-e)^^2.o citi^ 1 6PS-A 
PSKi:Ofyf, 2 b i t©t>-r5^-^>^;H h 1 b i t 
20 ©■tt7'f^-\' >^;U2 i: 1 b i t ©l^-T'-?^^ >^;i/3 Sr'fe 
Oo 1 6-PS-APSK^fe0= 1X4 (2n+l)7r 
±{w«^,-^.Asfe5fe»0 1 9fi£B^Ufea:^®QP S K 
Sfs^T-aSjiiKASfl^T- § 5 fctt)^ 2 -tf >^;i.tt 
^faT-t5fev^A5 2 b i t©^lit::/^^>^;i/{i«^T- 
tSo i©idt@ffi«^|Rl{Ci/7 h-r-SC-CDM* 

^{ip s K i: < \zm^(Dm^wmzii\'^x^mr(fh^Qi 

P S K Sfi^ i: S^tt ^ AS eiStSlga ^£ i£3ST- 
^Sfcv^^3®:^Asfe5o c:©;t«)P SK^^-Dfe^-1t 
ft©«Mai3l©m^#^$^d:ii:>fe<^21ti:ft©AP S 
30 K^Mofc^fi^^©«^©^v>«MMig'-.i:Sife14 
$:{S*,J5:AS5,teli-e§?>c. 

[0 0 8 2] 12 2 5 (b) ©:^^©{S^j^{iffigeS t jo 
{tS:^jS=7r/'8©±lcfe2,„ Ctitt 1 6 P S K©^-?^ 
,"SO#^RB4-5rfflo^ »3tj-l 6'^©fg-^J^©d*.#*K 
3-^0^ t) 1 2-^^©{t^^tcPS^LTt,^•So Pg^fi.^ 
^<Bfc3S•&^ c:©3>r®{t-^;S<&— o©fl 
in (J^^i 55: b^f^T- 4fB©QPSK®{i^,c^i:i^^5fc-r- 
J:AST-tSo :i-5 bTBuizea^hllJ^l' UT. QPSK 

40 [0 0 8 3] cm^O{l-^,'i^tt6' = 7r/4, e^Tt/4 

OS '3^JK7r/4±{C$,SQPSK®{t^;^?&Mffi<f 

o:)nm.:^fsnz±7zy8i^7V$^tzm^!^^mui.tzi> 
(Dx--^^. e = 7c/4±7c/8<Dm.mz$,^rzis(). 

©J©-^©ji5-U— htt^TS<^?.A5111 9ic^5-rQ 
P SK©§{i^2 3{ri 13 40©:ftjS±©<t^;Sfc{i# 
S'JT- 1 ?)fc<S?)a^T-§ 2 b i t©7^— ^S'ASH^^n^o 
[0 0 8 4] n&i^y h C-CDM®il-&, :^SAS7r/' 

50 n±izh^m^-. mm^n^\simt. i^(Dmm.mt.mm. 
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[0 0 8 5] Sfc. mi 4 llZTTs-rXolzQFSKKli 

8-sp-APSK (Dm^^^jscommm iz^sii- ^nm^ 

QP SKCDJ^^ (ro, i9o+Pi6'o) t 

(DmmSlZti^^o bT 1 b i t CD^t7^^^>^;i/- 
3*^itSD^n^c cm$rP = PiCD8 -SP-P SK^ 
Df-^o m 1 4 2 tdn^s-r^-p^^l-^^DS -SP-P SKCDft 

^fe*>(Z)$: 1 6 -SP -AP SK (P, SiS) ^P? 
-Sio {iffl;65[5)l;T*fe^ 8PS-PSK^zJ;i91t7'^-V> 
^^;H. 2:6^||^T^^o ^T. 5 (b) t;: 

4 l(Z)J:atzPSK(::M«T#^fei?). ^-ttftoffiM 

sKODmmmmizm^^Tzm^. mi 4 2iz7r^~t^oizm 

mm^. C - C D M{i^;i/- rF^cr){E^.^(7)P^PS^:^-iC 

[0 0 8 6] 112 5 (b) (D:^^i±m6ts^m^.tmmm 

m^j^.^V)i^—\^>^i.x$>^rz^QFSK^m 
nxi>m.mx§^o ^tzm.^mm±izi>mmi.x$>^rz so 

isbl 6-SRQAMXi)mmX§^o QF SK. 16P 

SK. 1 e'~sRQAM(D3'0(Dm(Dmmmmtm^m 

I+3bi tS^T-g^o 

[0 0 8 7] *tc:^3^M^4 3 ^::oOTJE-<^o El 2 

6iim3^mm4: scD^u^^^mx. Ei2i©^2§fi 
^^52 3 4ib^mu^nx^^^z:thmm^\^mizsm 

(Dmiln^±tt^^^:ztlZ:^^o r>^:^4 2cZ)*gr3 40 

fiV^{f^. ^Jx.(^ 3 2fiiQAM-^6 4jgQAM*>miST- 
ZCDtzdb. 6 4fiiQAM4miit-^t^5^. ^ 1 fi 

sosidiESi 3 smkm^mz^L. smou^)]^^^ 

:z(Do^ l^iitOCDTz^l-ocoMmzitS-DOmiU 
[0 0 8 8] m2 KOm^T.^—T.^^T^'yl^lZTr.-t 

ct^tc. mimMx\t3r>(ommi^^^^^o 

[0 0 8 9] m2 llZm-rXolZ^-DCD^Mit^fltzm 50 
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TH le^^TH 2e4hTH 364^651^:^1-^0 
[0 0 9 0] 

TH le4= (A14-A3/2) / (A1 + A2) 

TH26<.= (Aa + Aa/2) / (Aa+As) 

TH3e^= (Aa + A2-A3/2) / (A1 + A2) 

[ 0 0 9 1] i t). {Sffltt^gufcgftff^^ 

AMmmir^:L}i\zx.y). m2 ixmrnx^tzmiy"-^ 
mtm2y'—^nt mm iz]^xmsy^—^^^(Dy^—^i)^ 
mm^ti^o m2 soDX'^izmsy'—^mtMx.i^tmi 

iU^iOfi-^P 1 8 1 (D^(D4-D<Dm^j^. 2 0 K 2 0 
2. 2 0 3. 2 0 4<Dm^nzXy)^ 4fBo$!92bit 
hti^o LT 6 b i t ti^Jf^e 4fitQAMCDm 

[ 0 0 9 2] :z(Dmommmms^2 3 iitmiy'-^m 
m^^2 3 2(Dmiy'-^mz^^ti^m.mmmizx 

m. Ai, A2. A3©fit^fc;ip>l>CDT*-^CDiafitTH 
1 T H 2 T H 364^it^ bT^ 1 gt^^W^E^ 

1 3 6 t^2l6J?fJS^[lIS&l 3 7i;:ill!5. ^ff$6 4QA 

;6^6 4 QAM^m^T-t?fel^ctdJ'-r^Ch*>T*&^o 
El 2 8(i^ffJ6 4 QAMcomii$UMaJ2 3 1 CD:7n-^ 
^— bSr^-To (El 2 4) (Z)l 6fBQ AMCD:7n— 

— htm^}^(D^^mm~t^o E12 8a)x^^:/r3 o 4 

X^^y^^yy'S 2 O^C^ !?m=3 2 ^ 5);^^ >^3 2 2 
CD3 2feQAM^m^-r^o NO?^^;=?.^^y >^3 2 1 Tm 
= 6 4;6^^JJ5iJb. :^5^!y:/3 2 3 T* A3^5s§:^fiti.:>LT:6^ 
?>W^T-&^V^fci^. ;^?.5^^^7'3 0 5 i::rRIV^, El 2 4 ^ 
l^by^D— t)s ^ff^l 6 QAMOmi^^tT 

^^^o ccT*;^5^^^r3 2 3tz^^^. A:.tm:^mi:J. 
±tj:^xy^yzr3 2 4xmm(Dmw^n^\ 7.^vy3 
2%x%i. %2 3 -xDmm-^m ^ 7.^ 

>yr3 2 6T*^ff^6 4 QAM£7)S:£^?tV^. ':K'rvy3 

2 1X^1. ^2. ^35^"^®S^^^TV^. y^^^vy 

3 2 8T^^-U-h:i)S>^g(ttliS;^^>>r3 0 5iCfpj 
V^ 1 6 Q AMmii^ bT/J^^(tn(^ 6 4 Q AM^^S:^ 

[ 0 0 9 3] ci^Tn ^IgS^3«S?JtfflSit^SS^::&S{co 

M(Dmi^-^m^4F sK^mmxm^^'^^t:!^ 
iz^mcD—oib^^:^. z(Dm^. mncD 4 FSK^mm 
^m^^^Tzm^itmrn'^cDM^i^mmtt^^ ^ jEntj^m^mi^ 
x^t^i^o ^ti^m±~t ^tzisbmmmmt^mmmx^^ 

[0 0 9 4] :^%BMlzJ:^:^mtLX2My)(Dyj^i^^ 

mi(D:^^i±-^mwm'^§m^^iz (2n"i) 
7ty 4(Dnm±(Dm^.^.^m^yjmx^^o m2co:^^ 



[ 0 0 9 5 ] ^-©;5ffi{i> EI3 8^3^bfcJ;^^3 4o 
©:^;g^ ;r/4. 3 7r/4. 5 7r/4. 7 7r/4©:ftjS 

EI3 8©jg|fHf-^©<$'-r A^^— M2l®cf©^-f A 

m^'-i h 4 5 2. 4 5 3^ 4 5 4, 4 5 5 ^fe 

'i:>-r±f3^ft±© 8 -Do:>m^M<D(p(DV-t-^cDm^}^^ 
32^ff fSo ^ntt^1^©4''f' AXD hT-{i{il^©{t-^;^> 

M5±i3©^asijsii4 1 \z7fst'f—-^oynm^'i i ></ 

W$Sg|5 4 9 9tiEBtTiifft-S. 

[0 0 9 6] ^©J®^©i^ff{l-^©l*)^Srll4 1 SrfflV^ 
T$e.tpL<6ftB^1-Si:|5|W^^ AXD^y h 4 5 2. 
4 5 3s 4 5 4. 4 5 5 ^r-^^-Y AXD <;/ bap4 5 1 
{ilo©P{47=^-^5'?iJ4 9 1. Dn^«JE£rSo 

[0 0 9 7] C©{t^{3j±|Bl^^'^ ^ ><7tt*g©*iBiJ(C 

[0 0 9 8] -:^7^-<J'^iJ4 9 2©7L'-A©5fe5Sa5^ 
tli. ST-^^-ri5lWffl:^4 9 3 A^S, cn{i#4i^T-5^-r 

i »}±BB©Mi3l«B^ffi©amm?gA5^ < 55;?>©T- 4 P 

[0 0 9 9] C®|H]^M^4 9 3{±. sis S2s S3 
T-S^s-riHl^a54 9 6s 4 9 7s 4 9 8s ^^r^i^s d© 
^45-ec{±s |i]^©fe»©^--<^7— K^ml3Zti©m^« 30 

$ga54 9 9 *,fe»3s ^©^itCtts ■EffllUSB^'-r AXn 
h ©ffi®P^PS©«fB-^iaa*ifiiJ®tf $R^©t»^*^Ao T 

[0 10 0] ttl^ilBjsg^j'^' a::^d >y h©ffl^©{=^,'^{i 

HicB^T-^Sfetos c©tf?BA^^(i«R3^«^5S3l{c 

[0 1 0 1 ] 114 1 ©|Bl^^^4 9 3©i5::Ccm^tfffigP 40 
50 1Asfe!?s ^fl^^MQAMft-^SrmSi-r?.i: tt'i:' 
;^ 1^ J/ FSJE M f -5 a^tf 16*5 T V ^ o 
C©tf$S(±^<itQAM©«ii{cM3fe©fs III4 1©|5] 
^«:^5 0 ECctatCllKBffii^©^' t^«iit»^S5 0 2§ 

[0 10 2] 114 2{iTDMA:^^:{c J; htt© 
<S^$:Kl-5^^©ft-^Ea^T-^So 04 1 ^©®^^^i 
^_^jij4 9 2, Dni:{te©-7'-<$'?!Ji:©P^iC>tf— 
-I- A5 2 1 AS|S(t?>ns ^©Rgr^cfs jsme-^Jijgff ^ 
^^^cv^„ StT-'-<$'?iJ4 9 2©$tsIgPlc{i|5|^^i:5^: 50 
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»©i5]^a55 2 2Asg§^t?>^^Tv^?>„ :z.(Dmm^\±mm 

© (2n-l) ;r/'4©teffl©ffi-^^^LA^S{l^n5& 
l^o tJfoT4PSK©a«||T-*iS3ll«A5Si£T-&2.c 
^ O UT T D M A:&3;T- ^,[5]WSl/fK32l«S^A5'5Itgh 

[ 0 1 0 3 ] *f::ill 9 ©H 1 2 3 ©aSjUiKB^ 
;^^C{COV^Tla4 3^E4 4 4fflV^TPb<i!!'^5, H 
4 3tc43iNTA;^7bfe§fsM^{iA±;[ilSS2 4l3A!)s 

i5]M«^«s[Hjgs 5 4 1 -r:mm^^^ixt:immm^(D i o{± 

m^l5liig5 4 2lc:iS?.tim;b$tis ^It^-^J'^'J*^!!^ 
$n2.o attl^"f ^ >y$ijffll[lliig5 4 3T-I1I4 l(D&.m 
|i]Wgi5SB«|ga5 4 9 9 A^S^^ns if^^^ ^ ^ ></T- 

(2n-i) 7t/ A(Dmmm^<Dm^t^x-ox<^ti^ 
t)if>*). Ei44©j;-55& fiUKmtammmumm^ 5 e 

1 i^i^^ix^o a^^t^(i3i{S[i]S&5 4 5{rige>ns 4 
a{g$nTfiS3^feSi$iJffll|slE§5 4{c:j§ie.n^. El 4 4 
©{1^5 6 2©J;d{CK©(4ffim#S5 6 Z<Dm^^^n. 
ti^i©{t-^S#tfo ^ >^5=-^— h 5 6 4©tf ©^ 
mzTT^-t^'^lZ (2n-l) 7r/4©te1:a©(l-^,^A^?> 

j&^ttffliBiMS^^-f A::^D<y h4 5 2 A^r^^e^jic^sti 

5o :inSr<5i^aiB]«S^JfflI{t^5 6 4 ^fflV^T^E3I^SS^ 
fflfflmSS 5 4 4 t J; !) s 1t>7">; >i^^§Cl iiCJ; 

;i/H^SCi:{cj;»)s R/r^©(41:gM^5 6 6 AMf ^ti 
So C®{a^{i;i/— 5 4 6 ^Mtis VC0 5 

4 7t:3l^niaM?S*s3^S^ns |3l«§t^?S[3^5 4 1 tz 
ig5>tlSo bTll3 9©^i^{c^^<t^'& (2n— 

1) 7c/ AcDmmm^^.i^m^-^n^. ci©®-^^* 

^s Mi!l®{4^l*53^$tl,5 6^114 l®[5]^Se4 9 6{^ 
:x-_^y-KSAtiS:ii:{c{3j:t)s }^i^^©«S^te 

[0 10 4] 134 0©J;d(cSff^6 4QAMM^^i^fs 

■rs«^s B&ss (2n-i) 7t/4(Dms(Dmur-7ji-t 

^J^'T A;5^d h 4 5 2s 4 5 2 b^^jgfl^{±j2lSo C 

© toiim® 4 p s K s{i^T- \±m.m^ iis^ t- # v ^ 

A5s 4PSK0^1S{i^2 3T-*,s *^B^®^i^?SS 

[0 10 5] !iK±if=i^^7.:^^(Dmm^m^m^^m 

[0106] 045 itiy^^m<Dmmm:^^mm^m^^ 

5 4itit)s «isfs^*^B^^ns. -;^s mi mm 
iigg5 9 1 izxf:)mm^tifzxt}m^ii4miiL^mm5 

9 2{c43V^T±t3«P{f^{c<t !);3*m^^n«S3S?^{I^ 

ttii^o mm^m^Mmmm 544 sritiiT- § fc±tm 
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5 4 7-b-^(Dm-^mmmtm2mmmm5 9 4\,zx^. 
mm^ti. muitm^5 9 3 r-m^(D^^mmmmm^ 

ficif ^{S-^{i;i/-7-7 5 4 6 ^ 
mvrv CO 5 4:7 izmm^n. smmmy^tmitLmcD 
mm^i}^m^^ti?>o ^(Dm-^. ^4 3©nx<j'^j^«s 

m^-*)->yV ></^-&SCDT- 1 6 QAMT-^j 6 4 QAM 

T- mi smm 2 3 ® 4 p s k as#sT-Mii?s=&s 
^-e§5o 10 
[oioj-imz. 1 6m(syJ^izx^)mm^t:w^-r 
shx^mti^-crmm^fr^ji^ o mi 9o^is(t«i2 
3cD:^T-tt. m4 sizmTJi^tti GMi^m^e 6 1^ 
•feonx^J' >cS©tt5^II^KS^fellIS&^£ffl^^ :i h i »? . 

mmmii^m^x-^^o 1 eiif^mssee itcj;?). 1114 
ti^tz)sbjv~yy ^ jV'i' 546i:VC054l{ci!3ag 

^ o 

[0 1 0 8] »rc 1 6Mfg[5]iis®«^$:iiB^-rso an 
M-^itp e.ffi[Hig& 6 6 2 tmmme 6 3iz^y). mm^. 

mm^-^i'f !3 . 6 6 4 T'S-lt-^fc-y-T c o s 2 61 

^o<?>. ^fc*»^6 6 5T-{is i n 2 e^o< ^„ 
C:tLe>^^^^6 6 6T-M»L. sin4 0^o<?>„ 
[0109] sin20^cos20ip?>. |5]«tc b 

X. mmme 6 T^HEse 6 8 t.mn-^67 ofcj; »? s 

i n 8 6>$rO< So fn[nlS&6 7 1 i:^il^6 7 2 30 
St-iD c on 8 9^o< So ^bT«»^6 7 4{ci 

[ 0 1 1 0] ti.±©<ta^e 1 6ilfg:S-iC(-«t 114 6 

^x^^t^^^±^tji^mifi^?>o 

[0 1 1 1 ] ^feEI4 7©J;-9^Kg*bfc^JK6 4 Q 

fB]^ffi:^4 7 1 <t ^}e^-rtlTV^S©T^ ai^Btai^- 
1/- hAsJi^T LSOo 40 
[0 1 1 2] :Z(Dn^tLX2-D(D^mi^^^. lo{± 

lo{i^3 8-r-iKB^b)tctaf::|BlWiJ'-i' AXD y b 
5rl^ltS3i:T-feS, ^-f A;^D hP4 5 1 fflftJ©|B] 
M^'fA;^D<yh (DmrSfpizimx-Trs-t n tt/ 8 
®|B]«B{a*i^J3K4 7 1. 4 7 1 a^(Dm^!^^m^:zt 

< < So 

[0 1 1 3] W.±CDJ:^f-bT 1 6iSfig:^5S;{CJ;t), ffi 50 
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*'i§{tMcD«J5£T- 4 P S KSff ^{3 i t) 1 6 Q A 
M^pmi'S 4QAM®fi-?-®aSii^6&S^T-§Si:V>^ 

m& hfzm-^. m<> 6 4 Q KU(Dmmm^^(D&Mm 

[0 114] Jii±pb<x6-<fcJ;d(;*^B^©ei^^g 

4fflv^s3i:^^it). i-o(Dm^-mmx'm.m(D^—^^ 
mmmmxmmz^m-t^:ik.t^xn^c. 

[0 115] Z.(Dm-^lZ^ -0C7)ii(t«(3jfctbS3feSS 

T-feS*Mgnx h®^ 1 S{s*i^«AUfcAS{a#{im 
l7=-^?iJ^a^S^T-tS. mz.. fpmcDTyy^i-t 
^^mmcD^:3y^ h 2 SisM^rMA bfeS{i#{±^ 
U ^2 7^-^?iJ^|f^T-tS. ^fc. ASOT>7^:^ 

Ali^U ^2. ^S^-^J'^iJO^Xa^S^T-^So 

[ 0 1 1 6 ] b^ 1 &sm^^mm^i>^jvmmmm 
smmiz -tti it^mffi-^mmmiz^if^ti ibti^i.o 
tiim-^m^x§:mm^mMx-^^o m 2 smmtmmt 

b V ^ A ^ ( C ^ 'J.^ « < T ^ I* *s ^ ^ „ II 3 § jg;^ 

^*)^m(Dmmmiz&m-ttni. mmm-&^^:tizj:.y) 

[0 117] J-:i±©i-5{c*^Bg<£Tveii|{c:j5c;fflbfe 
3 o©iiiM®B*^1f — If ;^ ^ 1 '::>(DmmcDmmi 

^mx-mmx-§. bA^^)4^^v^{^pIi:-rshv^■5At^^ 

Stjm*sfeSo *Jfi«?!)T-{i4PSK. ^?fJ8QAM. ^ilf^ 
16 QAM. ^ffJB 4 QAM©«?!l$r^bfci)S. 3 2QA 
M-^2 5 6 QAMT-*)^3^-r-^S. ^fc. S58-?'I2 
6 8(a) (b) ©J;a^4fiet)b<{i8fit©ASK{= 
^Izmm-t^^t^X'^^o 8PSK. 16PS 

K. 3 2 PSKT-vbllSfiT-tSo ^feUSEFOTtt^MfE 
3ll©1?!l$:^x bfcA5m±eii5l-^^)SejlT- iBiaic bX* 
MX ^ ^ z tii^^o ^X i)tii\'^o 

[0118] (mmm 2 ) m&m 2 i^mmm 1 xm.m b 

&9C^?>{c::9-fiJU iiaatj/^pgM«3§^ii;!jDbfe*j©T- 

$)S„ jiM^^j 1 ©«^^ti^n©pgii5=--v 

bllJSfi^iJ 2 T-{iJi^-ITIEt^:t7^©iiae<]'feS^tg:tjA5 
mta^o si^e<]{3{i«?!ix.«Di©PtS5=--y >*;i/©45© 
7^— ^2r«!!!l^«D.-ii:D,-2©2o^c^iiJb. ::©:9-fiJ 
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[0 1 1 9] m^mmj-^ry^)\y(D=f-'^'^^ 

[0 12 0] itl^fflV-Si:. Da-5^^>;f^;K±D.-a, 
Di-2(Z)2o©t»-7'5^-^>;T->'l/, D2f^-^'>^;Ki 

[0 12 1] :Lf\.-kxt)m^<DC/-iimhmm^^>^ 

J-.l±S^>ffiV^A;^^l^T-B5feT■&i.c dCDCNiit^rd 

i: D 1-2*5$ ^IC 11^$: CN = b©B§D2-iAS;!,nt. 20 
CN = a®^D2-2AsjDt)?)o :i©<t dC:: CN*s± 

fi®EiTUiBj-r-g.o -ise^tc^s 6^«g8 6 l(35"^-ra: 

7'>7^:^*^e>®Sggt$:Lai;b, CN = bT-{iLb, C 
N=CT-{±Lc, CN = dT-{iLd, CN = eT-ttLe 
i:^^Si:-rs, Kl{t7'>7^:^i!3Ld©Eg®IJ:i3ieoSfe 30 
:^ii^8 5T-BftB^Ufcctp{lDi-af^-\'>;f.;i/®*5(iAS|| 

^T-^So -®Di-.©^(ipItgiBfflS:Mifa©^J^8 6 

tS. ?§g|L cfei,|^©teHT-tt«:®8 6 2*>^^tl?.fc 
toDl-l^^>^;i/*)B*T-§-5o i5]:m{C LT<S^8 6 
4T-ttD2-i5^-^>^;i'ASB^T'S^ ■W:^8 6 5T-{iD 

Nf«©mK:m^^d:v>eill^^ >^;i/A5|sp§a<]t{«'>-r 40 

tcb^ *#gB^©f'^iieJ^I5:ffiV^5C iitc J; 7':^Dy 
e3i©<k d C/N©m{::#v^7=-^«#i>:^tM'> 

[0 12 2] d^^z^ mv^mtam^-^m-^^. ^cr-tifs 
apie2ji. iisptB2ji©iiM««j^K!!-^i.o ia8 7{± 

BJbfel212©se^©^o>v^iai:[5]D7je©T-i¥bv%ii 

B^(i«iB§-r2.*5x :^'7-tiiE^^:^y:i-vmm^n 
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^lHlS§3ttl-Kl-2.2-K2-2©4o©tti:t;=&*)*,. 

bTtB;^1-^, C©^*.. Di-.. D 1-2(1 -^{±111 E C 
Cji>:3-^8 7 1 a{rA;f3$nv ^ECC3i> 
3—^8 7 2 atiiJECC:3i>=3— ^*8 7 3 e.\zm<h 

[0123] ^.TfiECCJiVn— ^*8 7 2 attiiJE 
CCJi>r3-<$r8 7 3 ai^)t^;^;^^^-iTIEtg:b>£ 
^,-:^TV^So ZiCDfztb. HI 8 5 © C N -P§Jlf--\' >^;U 
©<7^7T-BftB^b&J:3{C. «liB^B§. Da-i5^^> 

i-2ct U C/'N®fiTfc^V>^SS5:fe|Jgg«Jii:7&oT 
V^^o ^?)ITjE$nfeDi-i. D i_2fl^{±^JfS^ 8 7 4 
a-r-Difl^tc^jgjc^n. '^^g|4{cA:*3$ni)o — 

D2-1. D2-2M^{i^2ECCai>:3— ^$^8 7 1 b 
CDcf3©^^±ji>3— <5'*8 7 2 b i:iiJE C CJi>r:— 
8 7 Z h\z X*)m*)tlsEn^it^ix^m^S 7 4 bJCt 
!?D2{l^t-^fi£$ix. ^^§§4 13^ i3A:t;$n-2.o 
E C CJi>n— iJ^'B 7 2 bttiiJE CC3i>3— <J^8 7 3 
b J; fJJi^— IIiEtg±»AsSV^o C©:^-^. ^i^i§4(iD 
Wg^. D2f§-tcfct)Pg«^©^iifM^?£#?), i2l{ia55 

1 !932i{t$n^, \>x±.o:)^oizmsi (Dm.mmi\±^-r 

1 T-iftBabt^iitci^Di. D2©2»©i^SFg' 

^— fIIEtg:^;©MS'Kb{c J: D i-a i: D i-aXti 
D2-2©^^ 2®©^Se<Jpg««3iSr^)•^T^^So 

[0 12 4] mzz.(Dm^^^m-r^m^-&mm-r^. 

0 8 8 (±S{s*i© -y ^> S o ^87 ©iSfsSt® 

ji{tM-^^S{Sbfel|2§{1^3 3©*2fj:KfiE;(i. HM 
«»J 1 ©m 2 1 T-aftB^ bfc^ 2 S{s«l 3 3 iimin C-filfiK 
T-fe2.o EC 05=^3 — i5'*8 7 6 a. 8 7 6 b$rMinbfc 

58-^^68 (a) (b) ©J;^'&4fB^b<{i8ffl® 
VSB^©ASKft^{cMffl-rSCii*,T-§So ^fes 
PSK. F SK'^aBiT•t)J:^.^o 
[0 12 5] EI8 8^::4^V^T^ SiS^nfcffi^tt 

a, 3btrj:»)s &^Di-ii:Di-2. D^-i, D2-2©4 
o©{I^*s-:5< ^1 ECC7^3-^'8 7 6 ai:^ 

2 E CC^'n— ^J'-S 7 6 b(::At>$n2)c IIIECCt^' 
:3-y8 7 6 a-?f{i> D,-i{l^#±E C C7=^n-^- 8 
7 7 a(c=fct)^t)fTIE$ixT-&fiKgB3 7CCiie>fi,5„ - 
-fj. Dj-zM-^ttiiJE CCt'^-^'S 7 8 alcj; 
iTIE$n-&£K^3 7{Ci^^n-i>o |5l:^tCbT^2ECC 
7^=1-^-8 7 6 b^::i3^,^TD2-l^t^(±iE CC^^n- 
<r8 7 7 b{C^'V^-t> D2-2M^{±iiJE CC7^Z3-y8 

7 8 bC*3<,^Ti^t)iTIE?tl. -&ma5 3 7 {CA^J^n 
■5c ^»3fTIE$n;tDi_,. Di-2. D2-1. Da-zM-^tt 
-^^§6 3 7^c^sv^T 1 -:5©{s-^i:'&it)fcB±;gB3 6 J: !9J±i 
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[0 12 6] ;z<Dm^. mmmmmmiz^y)D.^^iiD 

[0 1 2 7] M»:&<3J3H i g:h Code Gained 
±E CC^ri — ^^8 7 7 a, 8 7 7 b^Low Cod 
e Ga i ncogiJE CC^^rJ — 7 8 a, 8 7 8 b<Z) 

mi::mK^BjiEmt!(Dmm^^fo:^mi^m-<^^o mEc 

C^Z}—^*lzmi 6 5 (b) CDECC Decoder 

(omizTjk't J: d u — K V a ^ y^^^B cnn^<D <t 

E CC^=( — ^IzU — K vn^>^^-^^ U — K vn^> 
^g=^©f^#cDa^g^^-^S^g^-^Yb;^a'^ll 1 2 8 (d) 
(e) (f ) ^c^fTrellis Decoder7 4 4 p, 744 
q. 7 4 4 r ^fflV^fc^^:)lTiECD^^^P^gggScD>^^V^^^ 
^{b^S^fflv^^C htc^ D^DITIEtg^oS !9 C o d 
e Ga i nf3^$rofj-i)C^:6^T^^o cabTiS^ 

[0128] ^fcEiieo. Hie 7 (Dyvy^mizm 

-rct-5^3i^{ggl$tc^ >^-U-/^'-7 4 4 
tC5^-f >^-^j-7^'— 7 5 9K. 9 3 6 b Ell 
6 8 (a) (Dlntev leave Table9 5 4 iZct >^ 
— ^^-Y >^-»;"-/^*— 9 3 6 bc7)5=^^ > 

^ — U — :/RAM9 3 6 XT% h'f ^ C J; 

[0 12 9] C:iT^^657^^pgS«jg:g:ll8 9CDC/N 

H8 9^C^5V^T^ tfif^8 8 1 (±Dx-i^^>^;i/(Z) 
C/N^3i^— l/-h©|B^S:^t. ie^8 8 2(±D 
1 -25^ -^^ > ^ C / N ^ ITIE^ ©31 ^ — — h CDH^ 

[0 13 0] A:t7M-^<^C/Nfit^/J\^ <^n(^*c§ 

CD C / N fa T T (iP. f:) t JIE^ ^ - 1/ - h >- ;< ^ 

tZC/N$:±(/Tf^< ^Da-.fS-^®iefS8 8 1 ;f)S^Nf 
J: ^ C/N :^ e J.:JITCD:^^D .5^ V >^;U(Z)^^;i)5T* 
i-^^l^o e^C/N<d6Dj®^D.^'V>^;^©mii(i 

±11 m9'—^^JE'^lzm^X§t^\.^o 
[0 13 1] C/N = dor>B$. Da-JiieDfTIEt^:^:^^ 

8 bdlZTTstJiolZEthUyiZfjiy), y^—^^m^x 
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[0 13 2] C/N:6^fpI±bTC/N = CtC)feofc^. 
Di-2C0iSi9lJIE^cr)ji-5'— U— b;6^s^8 8 5 CtC^f 

^^izEthizm-t^tzisb. m^'^mtt^i^o ^zcDm.^. 

T^t^^E^Cfe^o C/N(Z)[pI±t3#l^. C/N = b*(3i3 
^^XD:^^^>^^jvi)mmiz'iSMX^^Jiolzrjiho 
10 [0 13 3] ^^tcC/N;()5rRl±bC/N = bl::;&ofc 
^}^X\ D2~:LCD:r,^—u—h't)K^.8 8 bhlZ^s-rXo 
iZEtlci^xm^PL. D^-,-t)m^X^^^^lZfj::^o 
:i(Dm. D^-:^CD3l^-u—hl±EtYlXy):X.^\^^tlisb 
S^Ti-T^V^o C/'N^alztji^Xj^.8 8 5 alZTjk-tX 
OlZD2~^(D:r,^'-\y—ht^E t lilZ^X^'PLD ^-^^ 
^>^Jli^m^X§ ^Xolzfj:^. 

[0 13 4] z(DXoizLx. m^tixEmtKomm^ 
m^^^ztizx^^mmmDy. d^^^>^-.ji.:^^ ^iz 
2m(Dmmmm^2miL. m4m(Dmmi^mi^x^^ 
20 t\.^o$mm^^ti^o 

[0 13 5] :i(Dm^. 'r'-i^mm^'mmmcDy'-'^i^ 
bT mmn(D-^i^M^x ? ^ j; -5 m^mmmz 
b. :^mm^m.i^mi5^hm^'^ty'^^:zh\z^y)^ 
T^u^BimcDXoizc/YicDmihizm^y^—^mi^di 

^^(Dm^s.mimi±mM\zm^i.x\^^tz 

Mz-mmK(Dm^^i^m't^tmmiz, -n-u^i^mcD 
30 X'o^rZ!^mmz^mm^\y-<Mz}^.\:.xmm^i&< b^ 

(i o pgJiei^ 0)^^ $r ^ ^ ;i/ J: 
]6lfflK$^St)>^:65 ^m^Z t t^X ^ 
[0 1 3 6] St^c. ilf^Seg:ment5=^-^^CD7^Fb 

■7^*— ^SrHigh Priority Data D 
i-ihbTI2188. [1133. [11170. I11172CDH 
40 igh. code Gain(Z)ECC Encorde 
r 7 4 3 aXmiSL. §:{1«4 3(DH igh code 
i nCDECC Decoder75 8 Tgfg-t 
CCD::^iCT{iC/N;&5$&'fbbT. m^©:^!^'— V- 
h^ti^T4>H i g:h Priority Data 

fb-^^Graceful Degradation CD^ 

^tm^ti^o mi 3 3. mi 1 o<D^m^7 49.^ 

Sag(57 6 OiigrjiEfZ) 1 6QAM. 32QAMT-t. ^(5D 
50 JIM^J4T-M-^^[2I5 7CD4 VSB^[16 8 CD 8 V S B 
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T-'fe 8P SKT-^G r a c e f u 1 Degradat 
i o nCDmmii^§^n?>o 

[0 13 7] t-fc. 013 3. 015 6{CS^N-r<tat3. 
High Priority DataS:2nd da 
ta stream i n p u t 7 4 4 ©cf'CDE C C 
E n c o d e r 7 4 4 a i: T r e 1 1 i s Encod 
er744bT-High code gain®^!5^ 
■^-fb^frV^, Low Priority data^E 
CC e n c o d e r 7 4 3 a®ff^T* L o w code 

igh Priority d a t ai; L o wP r i o 
rity deit&CD:i.^~U—h^i^§<M^^lif^ 

tiLXi). High Priority Data{±§ 

V ^ g<B#® <t -5 t C /N ®^<b A^aSt b V^ffl ^t:: :^DV^ T 
t). Low P r i o r i t y D a t aCDS^-fbt'^V^, 
iiiK«i9&-fb-rSo LA^LHigh PriorityD 

a t aiitm^^ti^tzisbmmyo ^^^(Dmmmmtm^ 

t *s pjtg i: t ^^ 3 * b V A^ff s „ 

[0138] {'m&m 3 ) \>xr^%m(Dm 3 <Dmm.m tc 

[0139] E2 9 \t^mmz(D±wm-(i-^^o mmm 
3 (±*:^B^ ©ein^a ^ 7^ ^ T vMii :^ 7^ A (- ffi 

\^fzm^7r.\.. Si«^^JS©A;bW^4 0 ^1® 

> n — ^J''- 4 0 1 (DXtl^ 4 0 3 C A:*J b. 
SS4 0 4{c:<t»3, ^l7^-^5'FiJi:^2 7=-^?iJi:IB3 7=^ 

[ 0 1 4 0 ] flfecDA;'jBjfe^4 06, 407, 408 tt^ 

'^mii^:ii>:3-<5''-4 0 1 hmm(Dmm<Dm2mm. 

3i>:3-<S''-4 0 9 , 4 1 0, 4 1 1 t J; Uffi^^nm 

[0 14 1] cm?>©4ia®7^-^©-5*.. ^it^-^J' 

?iJ®4M©{t^ii> ^fitl4 1 2©^l^a^4 1 3{C 
J;f)TDM^iC^©RF^e<3l-:^II<b$nT. ^1^-^ 

[0142] II 27^-<5'?ij®{i^af®^a5*) b < {± 1 as 

Ji#mg5 4 1 4tci!?f'S<b^ti. ^2 7^-^?iJi:bT 

mmmwzmhtih. sfc. ^3 7^-^^u©ft^g¥©^ 

g|5t.b<«iia5(i^a^4 1 5f3j;!?^«ib?n. 113 
5^- ?ij h b T iSe^ 1 n . 

[0 14 3] ^nt>&SttT3iM^lT-|±3 0CD7^-^ 

a5 5l::=t•?7'>7^:^6i:eJ^S§7C<t!5. «M 1 0{ci^ 
1 2 tc J; ti . ^1 §{1^ 2 3 ^© 3 aoSff ^ 

[0 14 4] ^1^«^2 3T-{±ei^g§2 1 \ZXK)^m. 
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I^_^^ij£5^5.^1^_^^,j||^gj3 2 3 2T-B^b. 

mimm.y'-^-y-A 2 i(ritiNTsc{i^^)b<{i 
'7-1' K N T s cm^mcDimi^mom^mti 425^4 

2 6^S^b(±i;^?^-a-So 

[0 1 4 5] ^2Se^3 3T-tt. 4iSr204'g®7' 
3 2 T-S(tT. II 1 y'—^ym^^ 2 3 2 2 
7=^-<5'?'W^a5 2 3 3{c:ct?j^lf^-^?iJi:^2 7^-^ 
^iJ^B^b. m2m§ky'-=>-'$'--4 2 2lZ^Kl. HDT 

10 vm^m(D-mmm.s.(Dmm.\ht3A 2 7 b < tt^«di;b 

4 2 5. 4 2 6 §||^btb*I^^±•5o 
[0 1 4 6] »3§{1^4 3T-tts i{ifSr3®Agfflr 
>7^^3 3T-§ltT. ^l7'-<5'?US^g|52 3 2 i:^2 
7=-^?iJB*a5 2 3 3 i:m3 7=^-<5'?iJB^a5 2 3 4{C<fc 
13. ^ly=^-^JUi:^2 7^-<5'?iJh^3 7^-^^iJSrS^ 
b. ^B!feIltgffl®®l«^^aHDTV# 

2 5. 4 2 6 6, 4 2 7 t)ffi;^jT-S2.<, — 
TVMi^B:. 5=^i'^;i'3^M«l5 lA-?>M3ll$n. ^1§ 
20 mm2 3 T-§<t bfc»^. NTS CI?©f£^^©Bft^tli 
:^j4 2 6 i: bTti5;^^ns. 

[0 14 7] T-li. *{CEI3 0©^1 Iij^:i^>3— ^J' — 

Mmm.m(Di^ms'^ii±xti&4 o 3{cx±j^n. ^mm 

S&4 0 4Cj^e.fiSo ^SSIa]ES4 0 4T-ttity^/N-> K:3 
— T^-f >;5^;?^C<t tl 4o©{t^fC^g|-r5. QMF^ 

©/K^pD— /^X7'f 4 5 1 i:7j<:¥^^'r/^X7'f 

4 5 2 C J; 7K2FfgJ®fi!c^i:2K¥l«:^fiE^C^8l^ 

■9-7'1t>7''; >^gB4 5 3 . 4 5 4(ci!?. #❖© 
30 J5£^{iit>7*'; >i^U- h&ifi^JCbfe^. zlc^iSi^fiic 
^(iSifiD— 7i;^7^-;i/^ 4 5 5 hSifi^N-r /^x^ -f ;i/ 
^ 4 5 6 J; ^'ii'yJc^fi^Sitig:^^^. BSbTH 
i.V,.ft^i:7R¥1£^SiaffiJaft-^s l»§bTHi.V„fi^{r 

^m^ti. v-yv->yvy^^4 5 7 t4 5 8izx*). 
v>yv >^v-h^mti.rmm^4 0 sizm^ti 

[0 14 8] 7jc¥^:^fi£:9-li. mmo-/-%:^y ^ jv^ 4 

5 9 iiSifi^N-f/^Xy-f ;U^4 6 OtCct 7kW-Mi$.m 

40 fflSbTH„L„{t-f-{c^ffl?$ti,. -y-r-t^-^ru ><ra5 

4 6 1, 4 6 2(CJ; t^+J-vrU >i^^— hSTIfT. E 
ii@gi54 0 5 

[0149] EJSas 4 0 5 T-{iHi.Vi,{t^^|| 1 EE.^SSS 
4 7 1 TD CT^©fta©E|S$rff^^^ 1 tiit}& 4 7 2 

[0 15 0] Hi.V„{f^{±^2ff$ig|5 4 7 3T-E$i$fl 
^2ai;ba54 6 4tj^e>n2.o H„Vds^{i^3BEJigC 
4 6 3 tcj; !3m^$tl^2t]tJ±;ge4 6 4^igt,n-5, H 

HV„fi*{i^ffliiHigg4 6 5 t) ^mm^^m^^ (h 
50 „v„i) tmmmmmmmm^ (h„v„2) {c:9-{t?> 
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ti. HHVHltt^2!±i*fa54 6 4-.. HHVH2ii^3tB 
[0 15 1] l^fflV^Tmiij^^'n-^*"4 

2 i^mMir^ho miij«^=j-^"4 2 mmi^m 

0 UCA*rb^:xi7^>7^;i/gp5 0 2 J: D ^ > :/ 

f*:ab;^miiait*^sia£g5 o 4 ^tB^ra^s 0 5 cct 

DllStb^^^:^bTNTS C{i-^c7)Ili^5 0 6. NT 

^ V— ;^ t> b < Ji-f >^ V— 2 ocD^aEJScD^ r 

1 0 5 O*^^f#e)n^o Sfc. 5 

1 >tp^© 4 P S KCD—fl^(7:)^i^^;i/TVB(i^ bfc 

mmir^o ^'rm2^mms3iy^i^cDD.m^i±mix 20 

±raS5 2 1 ct t»A±ib. ^lf^Sa5 5 2 2T-ffS^n. 

it>:rU>^^5 2 3^;:ct »9 2fS©t^>rU> 
^l/— h tc:^ !9^B:d— y^y;^ 5 2 4 ^Cct Hi. 
VUt^^S^^n^o D2{l^(±m2A:tra55 3 0 ct !9 
A±^b. ^eSHS&S 3 llzX^ 3-::>(Dm^lz^^^n. 
m2{^MS^5 3 2 tm3W&&5 3 3 m3i^^^5 

— >:ru ></a55 3 5. 5 3 6. 5 3 7 t;:ct I:) 2fS0D 

itvru >yi/— mw^^ ^^:^y ^ )^^—^ 

3 8. MiBn— >^^;^:7^;i/<$^ 5 3 9. m^e>'^-f 30 
;v^5 4 Olcj:!9i5ie>n^o Hi.Vi.{l^^Hi.V„fg^Si 
AOgt^S 2 5T-iin^^n. :^-/^'-i^>rU>^^5 4 

1 hTK^n— 5 4 2 ci; Tk^fS^B*^ 

m^htjL^)^ tm^^ 4 3\zmhfi^^ HhVji-^^h 

HV„lft-^i±iD#^5 2 6 (Ccfc?)Sn»^n. 

vrU >^a55 4 4 i:7X^/^^>''^:^P'^;l/^— 5 4 5 

f5 7X^^:^BJi^{g^{- \0 543tCc];t>HDT 
V^tD^I^^SiJ^^fl^HDft^i:^^ t»a:l±ia5 5 4 6:?)^ 
&HDT V^cZ)iB*a:ii?5 4 7 :;65|±i:tr^n^o i^'&iZJ: 
!9NTS Cm^^\i^i3^n^o 40 
[0 1 5 2] 113 3iim3iij^5^=i-^*-cD:7'n^y^EI 
T-Dafl^tt^l A±ia5 5 2 1 :b^?>D2{f'^ii^2A±?ai 
5 3 Qiy-hXiil^^i^Mi^^zi-y-b 2 7iCcfcf?tuiE 
CD^|liT*HDfI^>?)iB^^n^o D3{f-^{^^3 A±ra5 
5 5 1 J: D A^ b®i^:^a5Ili^T-*=!-^ - 5 5 2 t) 

^^'^^i^^^vT';^ i^xvF^^'^fmuVn2m^t^ 

g^^n^o :i<5DM^iiHD{f^h^^E^5 5 3T-'&^ 

[0153] mzm 2 9 (Z)B&B^T-Mnfe^fig5 4 0 1 cd 50 
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[0 15 4] m3 Ait'r-^mmx^^s mi'T-^ 

'D^hm2^-^n. T)^t.m3'7'—^nT)3\z^-:> 
CDNTS C5^-y>^;i/L 1. L2. L3. L4. L5. 
L 6 ^6oC0HDTV^-v>-t>^;UM 1 —M 6 ^6o(Z)S 
-HDTVf^-r>^;i/H l-H6^Tc7D^P^i43t;:. 

$S±^;:h'-5i^e■r^:^p&^Sv^fc^>cz)T-fe^c [ll3 4{i^ 

rTCD^H^lD.m^^lLl^b^^Le^TDMS'Si^T^ 
B^P^^a^;: J; t)iEat-^*)CDT^^o D^tZ) K;^-l^ >6 

0 U::^ l5^^>^;i/®Hi,VJI-^Sr?ll^o m^DM 

>6 0 2lcti:^15^-v>^-;^tc;t^a^-r^0#P^ 
ffl^^Z^ l^"V>^;i/©HDT VhNT S C^(Z)S^tf 
#Mlo^»9. tuiEcDHi.V„ft^hH„Vi.{f-^^HHVH 
im^Sri^^o ^feDsfl^CDF^^ >6 0 3^C^±^1 

^3 OTiftS^bfeHHVH— 2 H 1 Sril^o 
[0 15 5] d^T^ l^^V^^l^^TVMSiStRbfc 

m-^^iffiH^i-^o ^rd^MT>5^^^^ls^l«l2 3h 

^ 1 m^'rrii—^A 2 1 CO v;^^ AS:*)-:::)— «^OD§ff ^ 
{i[13 l©NTSC*jb<J±y'< KNT S CCD TV{t-^ 
:6^f#?>n^o »:tct^'ST>T^:^i:»2§{^^t^3 3 
2m^^>^-V4 2 2 ^to1^^c7)§{t#(i^^>;^ 
;H $:51*Rbfc:^^lll^-^^U. DxCDK;^^>6 0 

1 tm2^''^^ik D^CDY^^ >6 0 2(Dm^'^^^ 
bT^^^V^;^ ICDNT S CSiffii:l5]bSMF*3^tDHD 

[0 15 6] :kmT>y^±t^mmmx^^m3^mm 

4 3 ^^3 11^5=^=1"^*- 4 2 3^feoB^ililt^(D-a5 
CD§{g#(iD.CD K;><^ > 6 0 1 ^D^CD K^-r>6 0 2 

tB^coY?^-(>e 0 3com^^'^^i^. ^^>^;i/i 

CDN T S C bSffil^^T-8*®tlfficZ)lliS(^MM^ig 

[^:®c;:bTii*^ni)o 

[0 1 5 7] 12 3 5{iJ?iJcDK;>^^ >C0«J5KT*fe^o ^"T 

NTSCOlll^^>^;i/S±L ii::iaM$nTv^^o c 

<Z)L 1 iiDifi^CD^ 1 A K^^ >0D K/^ >6 0 

mm^mmm i T-ift0^b:tmiitffBS:^tft»$gs 1 1 

AoTV^^o ?^(3HDT V®^ l^-V>^>^;i/{iL 1 
nc^fO^nTAoTV^^o MliiHDTV^NTSC 

t.(Dm^mmx&r). d^(dy:^^ > e o 2 tv^-o 

6 1 IcDr^^^cAoTV^^o acDm^eUhT) sCDNT 
SCJEffiff^SrSR^bL nziR^r^i:^ M 1 
2fgcc»l 2Mbp s^::^^o L 1 hMl ki^-^t^-^^t 
1 8Mbp s(Z)^J5S>b^ll2§{t^3 3h^2ili1ft5^=3- 

^*4 2 3^^e)m^B^nit^-efe^o m^t^m^ti 
x\^^^s.my5m^m^^^^i sMbp s©^®t-hdtv 
E^mm^^mM-r^ztt^x^^o t^eoTi2i3 scdies 

T5"^>;^;HTHDT V^NT S C |5]Bttcaj^T ^ 
i)o Z(Dm^'^^'>^-J\y2X\i}iDTY(Dm^ltX^tj: 



(17) 
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^,^„ S 2 1 {±HD T V©7^X^5'^>7';i/tS^T-fe2)o S 
tz. ;^-y-?-HDTV{g*{iL 1 iiMl i:H llC^fiJU 
TSfj^^nSo >^-/1-HDTV©a^tf$g{iD3® F 
^^'>6 0 3, 6 1 2, 6 1 3^&ffll^. NTSC^SM 



32 



bp s tig^bfel 



rff3 6Mbp siS^X. ffiliSr 



- H D T Vft^ •& eiiT- § o 
[0 15 8] m3 6(DiESI2H±D3T-6oO^''r A 

^x-r. NTSCE$ifi*$:6Mbp stCaS«L:t«-&9 10 
fSfflS 4Mb p sA^eigT-^?). ZOtztbJ^fjMmmcD 
-y^- H D T V ^eiiT- i) <, 

[0159] W±(i. ii^«M^®m?S©7J<¥*) L < {iS 

Sit©2o©{i«®^ffio:itfcj;tp. mmmmm^m 

[0160] 134 9 (i^ 1 7^-^3?'J®*¥<a?^M^Dvi 

i:Se{l^ft^D„aSTJ^^ 2 T^-iJ' ?IJffl|5) D < D V2 D 

T>-x^b*^feo-rv^/cev^^l §{i«2 3{i, NTSC 

®ti?&T>5"±^*)0^1§e^2 3H:. m^^. La 
t M.fs^ ^-^J^g b H D T V«^^f#i, d h $ o 

ISlSft^2 3^fflV^feJ®-&. 7'>7^:^®tg* 
{CJ;!^^ — T^-^ttNT S C*s. ffe^S-T-aiNTS CiiHD 
T V ASBSfeT- 1 5 2 i> i: V^ a '^e® 

mi^^^o 30 

[0 1 6 1 ] ^5 0ttTDMA;5^l-bfc:^-&T% 
-^/N--P?.h7 2 l(D^m^izmmB7 3 1 t*-Kgl5 
7 4 1 AS|S^te.nTV^€,o 7 lx-A©^Bfla5fCtt|5] 
S8t«^g|57 2 0*s|S^t^^^TV^S„ ^s^i- 

TV^2>„ fi?iJ^{S. ^1 ^J'-r a;^d >v hi 5 0X^^^^^' 
>;f;i'®:±< IDbSfflCDNT S HDTV, X— /t— 
HDTV$rig?,:ii:A5T-t ^-^CO^ -Y A;^ D h 7 
5 0~7 5 0 e*s^^t33teiz:bTV'.S„ t^fer^T^^OJS 

ii1-?>^^. ffe^tJijAbTNTS C, HDTV. X- 
/^-HD TVCDi&i^AST-t ?.i:>/^oJ*SA^^-S= 3?.. S 
fi{Pi)€)7k^ti?ft7'>7^:^-T-^l §M^2 3 §:*)0^£!£CD 
J®-^NTSCTVft^^iig{ij^7'>5^:^'&e>. HDTV 
^B^T-^So B2§fs^3 3^C■r5i:ig;^»JS®>^- 
y^_HDTV:£B^T-t^o m3^mm4 3izi-^t7. 

-^•!-HDTV{i^$:^^(r||^fgS. W±©^a{3 

5 OcDd;d'&EMT-s /'n'— :^ F^RtDT DM A;^5CT-* 

<. ^4 9©J:^^c3IM{t-f-®B#P^f'fi<bpJtgT-feS= 50 



HDTVfs^^S^T-SSo 

[0162] til±3iP'^fei 5 tc^«?ij 3 C J: ») ^iSM^ 
jgMHDTV. HDTVi:NTSC-TVffl3-o©{t^ 

^?fe®^Asfe5o i:<{cB5^lifi|^tc:ej5lbfea-&, mi^ 

[0 16 3] dCT-s *^BJ{CiS^?KQAM$:SRQ 

[0 16 4] ^-r. 1 6 SRQAMCD:ii^ — U--h^lt 
ff-rSo 119 9 1 6 SRQAMCOm-^!^CO-<^ h j^m 

r'ii>^o mi^miza^^x. i 6qam©«^. e-t.-s 

8 3 a, 8 3 b. 8 4 a. 8 5. 8 3 a.m<D^ 1 6 TCO 
[0 16 5] 1 6QAM(Dm^}^8 3 altmUmoi 

m. Qm^^S(Dmmz$>^o :::it- i 6 skqam^c 
i^yh bT. mmmt' ^mm^ n 6 ©{iEoM-f-.-s 8 

3-^^l!;$-y--5o c:©a^n{i 
0 <n< 3 

T-$>So tfeffe®{a^-i^8 4 a. 8 6 a4)i/7 h bTfi 
-^^^8 4. 8 6ffl{4af::i^i!;-r?>. 

[0 16 6] miy'-'^n<Dm^^^p e 1 t-rsi: 

[0167] 
[i&l] 

PeM6=^crfc/'-!i5_U 1 crfcf_l!-l 



[0 16 8] m2 7'-^ncDm<om^Pe2t-r^t 

[0 16 9] 
[i?St2] 

3-n 



Pc2-i6 = — -eifc 
2 



= 1 erfcfil-^l 



[0 1 
S RQ 
SRQ 
3 6 Q 

[0 1 

4. 8 



70] t^So *tl36SRQAM*>b<{i32 
AMOJi^ — U'— h-§:ti-ff-ri>. HI 1 0 0 3 6 

AMcft^-^^ h;i/iaT-$)?.c ^ l^pg{c^3^,^■r 
AMCfl-^^-i^F^gigKi 2 (5 T-ag) S fc^«-r 2.0 
7 1] 3 6QAM®fl^.>^8 3 a(iffi*Il&i»)<5 
iCfe-So CWM-^-^-^S 3 a{i3 6 SRQ AMlC)& 
^^8 3ffltSig{c^7 h b. n<5®8g 
So ^'^(Dm^.'^iti^y V bTd^.-^S 3. 8 
5. 8 6. 97. 98. 9 9. 100. lOlh 
9 -r ©fi^*.A^ ^ i3:^m^!^m 9 0 5r— o©ft^ 



(18) 



7-264148 
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[0 17 2] 
[IS 3] 



34 



Pel -32 =_erfc 



10 



Pc2-32 crfc 
3 



[0 17 3] ii^fe^o :zCDm^. mi 0 lODC/N-ni 
^ - - Ma JiJ^ ^ — 1/ — b P e iifei^^. C7) C / N ^ CD 

*^SCcD3 2 Q AMCD:3L^— I/— h^^fo mU9 0 5 
B^CDSRQ AMCD^-y bMnS: 1 . 5 h b;t:^^(^^ 1 

LT C/Nmt^ 5 d BT>?)^o T ^ D .iiH^OD^i ^ — V 
- h T*S*T # ^ i: ^ o 

[0 1 7 4] *l3n= 1 . 5o:>m^<Dm2mmT>^(D:^ 

^ — I/— h(iffli®9 0 2 aT-^N^n^o oi^ — l^— 
1 0-^^CC4oV^T. fflfSQ 0 0C::^-r3 2 QAM^Chb-< 30 
TC/N$:2. 5 dB±(:f^V^^[5I^CD^5'-U- bT- 
B^T*§?&V^o ffl^9 0 1b. 0 2 b{in= 2 . 

0©:^^<Z)Da. Da^^^-To ffl^9 0 2 C(iD2«:^^ 
fo ^n&S^i6i>h.::^v-V-b>?)^ 1 OO- 1 . 5 
^©flttZ^V^T 2 2 n= 1 . 5. 2. 0. 2. 5CD0t. 
3 2 QAM^Cit-^TS-^Diii5. 8. 10dB55^#$ 

D2(i2. SdBmt-^o 
[0 17 5] 3 2 SRQ AMCDJ^^lCi^y hftn&^^b 

^-^^001^^27^— ^^|JD2<Z)C/Nfii?:llll 0 30) 40 
i>:7 bmn^C/N©||^EIT-?x1-o Ell 0 S^^^t 

^ t) ^ 1 5^— ^ ?UD a 2 T-'-^ ^iJD^CDeialt^I'i^^S^c^ 

;6^^o ee-oT. 3 2 SRQ AM©JS'&n> 0. 8 5 
{*TT-^:^;b^$>^o 1 6 SRQ AMCDJg'&(Z)-3^'5' — l^ — 

Mimi 0 2(DC/i>i t^'^-'\^—h(Dm^m(D^oiz 

[0 1 7 6] HI 0 2^Ci^V^Tffi^9 0 0 1 6 QAM 
CDal^-l/-^$:^^-ro m^9 O l a. 9 O l b. 9 O 50 



1 c\t^^mi^—^n'Dy(Dn=^l , 2. 1. 5. 

1. 8CD Jl'&tDai^ — Ix'— h^^N-To ffl^9 0 2 a. 
9 0 2b. 9 0 2 clt^^m2^-^mT>2(Dn=l. 

2. 1. 5. 1. 8iZ)J^'&©^^— 1^— h^^^~^"o 

[0 1 7 7] m 1 0 4CD>':7 hmnhC/'N(Dmmmit 
1 6 SRQAM(Dm^l:^i^y VMn^mt^'^tzm^l^ 

t H 2 5^ — ^ ?f J D 2 C / N fa ^ b CD T ^ o 
0 1 0 4^?>0^e>>b^^ct^t3 1 6 SRQ AMOD^^n> 

0. 9'^&nit:$imm(Dmmi^mt^'^B^ttA^^ti^t) 

[0 17 8] :i:ix^mi^mzy^i^^ )^^^^^±M^^:. 

:^^m(DSRQAM^mmi^tzm^(D-'m^fr^to mi 
mt. m^i^^j^tcDmrnm^m-ro mm9 1 ii^tmm 

T^Ti-CDm^t^l 2 5 0 f t(Dm^(D^mTyy='i-o:) 

^ ;i/ T VISii:&S i:: tSaR^ n ^ ei^l^.a)^*^ 
^-V-V^l 0(D-1, 5^tm.^ir^. mU9 12 

tty-rxu^;i/5:^b. .^9 1 oiic/i^ = mmzt^^ 

^CDL=60mil e CD*.^^3i5V^T^' ;VCDH D T 

[0 17 9] b^b. ^^m(D^m^i'^(Dm^tizx^m 

P^&5^CC/N(i5 dBCDrtiT^gj-r^o C/N{4:^Mfii 
^33£V^§{Itt?ftt^i5 T C /N :;6SfaTr ^ t ^MlZ H D 

mmmcDmmizx^. {prji<hi)i odBmm(D^W}i^ 

BiiSn. 6 Omi 1 e©*g(^c7)^TCDm.#.T§:{tT- 

vS(j3i:35iCcDit— If T{i^ei*^*^z)T-$)-:>fco 

[0 18 0] *^0^CD3 2 SRQ AM^b<iill 

6 8i;:?N-r8-VSBCDS'&s BuaiCDcfc^^;:illl 3 3. 
01 3 7CD«^tCcl:D 3HCDPiJih^^. ^I-IKUD 
.-iTMPEGlx-<;i/(Z)f£«?^SNT S Cff-^^SI^. 

^2PgjiD2THDTV(Z)^g:®j5£^^i2l^3h:^)5T- 
g:g)o m^itmi 0 5 tCi5V^T»l-2P^jiCOtf-tf;^^ 
Urii.*.9 1 0 ei<DXo^z7 Omi 1 ejfei^.tT-ffi>^ 
b. ^2PgS(i9 1 0 b^^c^:^^::^ 5 5milefl6.^* 
XWiT&t^o g|l 0 6CD3 2 SRQ AM0D1t"tf;^^U 
THiidODJ^'&CD-y-— lfX:i:UT(^®«<Z)3lV^§^^t-c 
01 0 6{i3>b'jL — ^v-^o. V — v'^>$:^TV^, 0 5 
3 CDit" b*;;^ U TEi ^ <^ 15 ^cSt# b fc *> (Z) T 

i>o Ell 0 6{Ci5l^T^:@7 0 8. 7 0 3 c. 70 3 
a. 7 0 3 b. 7 1 2{i^^t^e3^:&5C03 2 QAM©1t 

2Pt;iDi-2CD1t-by?.:JiU7'. ^ 2 P^ii D ^ODt^- b:^ 
Kg^7^^oy©CDi^—t:7^:i^Ur 5:^^1-0 Z(D 
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ttt«*38?N $ V ^ ?) 7=^- ^ ffl t ^ T 5 o 
[0 18 1] !S3fe:;&ScD3 2QAMcDS[iS7^3:T-tt«a 

±6 0 v-r^i/Oit— t:;^3iijy^iS^T-s?.. uA^u. 

V> T ^ fc»TS{t*^^45:^S^T-fe o fee 
[0 18 2] b*^b> *^B^©3 6 SRQ AM^&ffl^^. 
m-lP^BD.-.T-MP E G 1 ^J^U'- F®{g,:ST VJ52^^ 
^I-2P§gD,_3-r-NTS Ci^U-KO VjeE^Q-^ 

-t^ZtlzX^. HI 1 0 6©i^lCi«)S^Jgyw- h*© 
H D T V©-^-— IfiX TCO^^ifi 5 v-f ;i/$i/jN-r ^> 
®®x pfiM^g^^y— F©EDTV©it— tfJ^^iUT© 

1 0 v^' ;vi-:}.±iKjz b. im^m(D l d t v©-9- 

la 1 0 7tti^:7 h 7T^'^-n^)b< {is = 1 . 8 
©:^-&©+^— tf:^3i"JT^5^b^ lai 3 5 {±01 0 7© 
lt— i; 7^ffi«T-^> bfe i)©T-ro 
[0 18 3] c:©.ri:{ci!5. -mSizm^:^^r-l±s 

l^T^)*%B^©SRQ AM:5iC;$r®ffl-r?>c: i:{^i >)s 
'J>^ < bfe-9-- U 7'p^^c^^,^T{±J^^h• 

® Sfl^T- fpmmm b < imm^&^ u - k t- t vsf 

Q AMT-{±^^-rs i^ji'Mf^is.m<D^m^mm.ntm 

[0 18 4] -^B{Ct^*©7^i^<5';i'TVS{j^:^^T-(± 
Sffli !fc H D T V t ^§mt: *) # b 

^mx'&tjiif^^rztzist). -y-— ^^;^J^';Trt^c:fcv^T^>— 
a5©§e# b*^^P^T-^?fe*^-3;t„ bA-b*^B^T-{±^i£ 
3S®NT S C^PAL-^SECAM;&iC©tie3feS®T V§^^^ 

^ o T V ^ s # * 7^ ^ ;i^SMm® ^ *iift-r ^ - i: 

KilJs 7=i^^';i/HDT VMj5l®ISfflS:NT S C^b — 
Hi. b<{±LDTV</lx- KT-{±fe?.ASSItqJtg{C3&?, 
i:V>^^^ASfe2,o Cl®fe»§{t#{±<J:!)'J>?5:l^^?^B<j 

[0 18 5] mmizfi^Simmw*^m^^rztbTvmmm 

mit^ D^<©m51#$r#?>n^fe»TV»^fc bT® 

[0186] HSB{::t|:{£jS^JS<rv- K®§{I%^© 
ffl«J±n=2. 5©J^-&. 3 6%ti6*:??S;{cltbTi£^ 

te;^i:§{l#»®tf iD{^ J: ^®^T V»IS«®»*iK 
AAstt;*;-r?>o c®ii:(cJ;t)7^i^^;uM3S®»«';^ 

[0187] ^Ts iai07®32 S R Q AM®-tJ-— tT 
;:^^'J T^iCtf^^S n*)b<{±s=l. 8®^-& 
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•fe|H]a®j{!jS*s|^e>n?.„ hfin^^M^S^i^:!:: 
J; (3. §^©St iiSASHDTVS:^:^i:NTS CTV 
S^a®^^tt?S.^©fl&^!|t:*®^<^t^^*«{Cic. bT n 
S:^Sb^ SRQAM®Dai:D2®-9-— li-;^3iiJT7 0 

M#{±S;^®?SS4Sij33IS{±fi::*;®^/g#»^f#S i i: 

[0 18 8] C®«-& 
n> 1 . 0 

10 ©B§s JW±©J:d'&^?I:^*5f#e.n-So t^oTs 3 2SR 
QAM©:»-&n{± 
l<n< 5 

ii^So |5j«{CbT 1 6 SRQAM©^^n{± 
l<n< 3 

[0 18 9] Z(Dm-^m9 9. ^1 0 OWietv? h 

s-a-rm 1 fcS 2 Pis^ff?. s R Q AM?^^c{ciDV^•r. 

16SRQAM. 32SRQAM. 64SRQAM{C:}3 
\.^Xnm.Oi:k±X-$>tH£. %±M^^tc:4^^<^T*^B^® 
20 ^3^ifim^tl^. 

[0 19 0] mmmx'iif^m.m^^&mi.tzm'^^mBM 

b<(±®^^t^a5tt>(^. ^n^n^2 7=-^?ij. Bi 
bT*^B^©ej:3l;^^$:fflv^Te^l-rs 

|B)«©?g;^As»?,ti5o PCMScii. ^i^^f, 

C ffl V ^ i, h -y- - 1 ;^ 3^ U T A^IS A' i. i: V ^ ^ ?§fl:^AS „ 

[0191] II5E0!]3T'(±01 3 3{c^-rj;a(c 

^F^^fy^fi (TDM) :&^tm^-^i:>'^XTI>MizJi 
^V-y^'ry^Jl^^mif. ECC Encoder74 
30 3 ai:ECC E n c o d e r 7 4 3 b {C^N-fi d {- 2 
-p©+J-7'f^-\' >^;i/®^^— fTiE®:3— K-y^f >S:II5'J 
{ti-rsci:{cj:t>^ =&lt:/g^^>^;u©MfitJcM$r-^(t 
^fi61Sji®'9-7'5^-\'>^;b^ti^rch*ST-§-So C® 
m-^s mi 3 7lZ7rs-rj:oiz4VSB. 8VSB, 16 
V S B® V S B - A S Kff ^© 2 ocit T'^-^ >;f-;u© 
Trellis Encoder^® E C CJ^>:3—^*—®Code gains 
Sr^^Tt)J;l^„ i¥bi^iiBa{i^ier5llJEfi?ij6®i§i 1 
3 1 ®iiB^i:|B]bT-feSfcSJ)«B&-r?>. 

[ 0 1 9 2 ] la 1 3 1 ®:/a <:7 0i±5S^§3iiB^«e 

40 T-mi 3 7 (oyxj^^i^mitBimmmx-^^o eis^m® 

32^ft^®Up c o nv e r t e r ; gfs^®D own 
converter M»,i3^B^Se®<Ka, 
'^-y KlB^ft^JfrtilHliiS. m^^^y h-B^lf ^iirtilElliS 
{cMg-|^^i.ci:{::j:f)i^#{±:^&<. |5]b«fiE{c -5:^:1 
tifit)ip^o t^oT. ^aiigP©«J55cfc»;{-^i±±<|Blb 
T-feS. |5]«}3bT^8 4©Mai3®||^vX7^A{±a 
1 5 6(D^m->7sy^2^t^\::,mmX-&^Z.t-i>^t)i}'i>. 

Sfc«^iK^&®#{3bfel^J®^{±. Hi 5 7. Stcffl^tc 
bfel^«•&{±lal 5 8©J:d'Ec«)EK{c^?.:ii:*5-r-g 
50 ?>„ 
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[ 0 1 9 3] El 1 0 6(>Di>^a. V--v^>^Ci5l^T^i^ 
1 - 1 ^ -V > D a-i ^^l-21t y^f- ^ > D a-2 i: 
fSl^ 5 dB(Z)Coding GainCD^^oltfe^-n bT 

SRQAMii "C-CDM" tXltti^:^mm(Dm 
^j^^^^Wi^M^j^ (Constellation-Code Division 
Multiplex) ^rectangle-QAM^Cj^T.ffl L:t*>CDt-fe^o C 
- C D M T D M-^ F D M tm^L L fc^mfb^STfe 

[0 19 4] ^T. C-CBUtT-DM^m^^t^^tz 

mmm^m\^^fzi^m^Wimi^M:s^ (fdm) t.m^ 
Tvmmi^m^^tzm^. mi o s(DTvm^(Dm'^ 

7 2 4l±^tll^^i^§ <t^^'^o i5SV^©T^$:®tt^:^ 

^ Ur 7 2 2^i^{t^ J:^i^^l^^UT7 2 6 2 
^-^VTl 2 7tC^SUb#^^l{1^7 2 0 hll2{t^ 
7 2 l$:3@l^c:h^^J:^)T^^iei«T&^o ^lfg^7 

2M^7 2 iizx^Mmmmm^^^\^^ti:ii^tiX'mm^ 

[0 19 5] z:zxmi 3 4 ^^t^^CD^S-^ 3 2QAM^ 

m^^tzm^(Dm^n<To ^y^'^>^ji'A<Dyjt^mioi^ 

:^§\^^tzisb. PfiiiiThresholdl{iit::^5^^>^;i/Bc;ol8 
fitTheshold2iC]t^T 4'-5 dB/jN$ <T^V>o =eeoT 
4 - 5 d B SlfitOD^S: 2 jf (DPgSMS^iJI^^^X^'r 

WT^C^^^tffSm(7:)>^rti^t5i6i)^2ft-^7 2 1 a© 

pgJl ll K C7)^ b < » ^ iS^ b T § V ^ o 

[0 19 6] b>6^b. El 1 0 8 

3 2 SRQ AM$:fflV>Titr5^^>-^;t/l o f A 5: 

?>^Cf£S?^Jg<^J5K^^©^§« ^2ft^721$:32S 
RQAM^bs it:/5^^>^;i^l of BcDSBfit^^lM 
-^CDr^fttThershold2CCi&t5iJ-^o "Ti) W^^l^^Th 
reshold- 2 tcT>?PoT *)§{tT'§^ < ^cf i>o ^^(±#4 
?aT'?^■r^2^t•^^7 2 1 acoa^^^tt). itr^-V>^ 50 



^f^ss^ 7 - 2 6 4 1 4 8 
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of Bhit7'^-v>^;i'A^5SjgT?^fcis^fe3^a 
ttfes ??^^?)^^:v^o ^^^■r^2Pts^3i^v^T^^^lR0^ 

[0 19 7] — ^co+f:/5^^>*;i/^::^®»^lS(Z)££^ 
CD SBfii©{£ V >1t ^ > ^ ^^ttfSXii [sl^tf 

z.(Dnm^mmim%\z,^mx^^tzm%'&\.tz^ 

fl:b5«Jtg^5^cCi>c ^2ft-^7 2 1 [ll«©^&&fflv> 

0 5 0 *CDJ1^. 5 2 5*:^::*nx.T. C-CDM 
J: D 7 7 5*(Z)^"tf:X3iU r:5^*nt)i)o 
[0 1 9 8] COctdtCbT. FDM^C-CDMSrffi 

l§ttfc>?)^3ocDmSi::^fyb. 3ocDt^:^f^^>^;i/ 

[0 19 9] »iCTDM^C~CDM$|g^'&t)-^TJS 
*^>i(t^;^?£«:M-^^o El 0 9l:i^s-r .^dt-T:^P 
V{t^^C(±7jc¥'Jf^gP7 3 2 i:B*^{f ^a$7 3 1 ^ 

$)^o 7jc^'i§J^^7 3 2(Z)fM^i/^;b^f£v^ch^. :i 
{ilc5* ^ § tt T *j IB® m :b ^ ti^ V ^ c ^ ?: f ij 

-^t)^. 7X¥'j§^a57 3 2(Z)MP^cZ)7j<¥'i§^[^^:XD^y 
b 7 3 3. 7 3 3 a(C*S?^^*— ^^ «^J^{^ [i]^{S^^ 

ccDChtZctt). it5«^±i'^^5'cev^T-^"^S^±i^b 

gP7 3 5. 7 3 5 a6D^P^C|l]^^-^TSii:'j§faiWIffi:x 

D:yb7 3 7. 1 zi Q.^myx^nm.(ry%^m%^f\^ 

^ o 

[0 2 0 0] mi 1 Oi±C-CDMCD)^^Eir-fe^o 
X^ Ell 1 liil 6QAMCDfi£?I)ig(7)C-CDM(D=i — 
Ki!lt>^TEl^*b^ mi 1 2{i3 2 QAMffi?S)KcD=i 
— Kt!]»:)^Tm$:^t'o m 1 1 0. Ill ti^^-ct^i:: 
2 5 6 QAMii^l. 2. 3. 4«7 4 0 a. 740 

74 Oc^ 7 4 0 d©4oCD^t;i^tt?)tt. 
4. 16. 64, 2 5 6>Jr©-tr<:7V > bSr^Oo ^411 
7 4 0 dCD2 5 6 QAMCDff^,^=i— K^- K 7 4 2 d 
(iS b i t CO "1 1 1 11 11 1" Tfe^o cn?: 2 b 
i t-r"::5 4-:::>cD=(— Ky— K 7 4 1 a. 7 4 1b. 74 

1 c. 7 4 1 d.\Z%m\.. #^1. 2. 3. 4Ji7 4 0 
a. 7 4 0 b. 7 4 0 c. 7 4 0 dCD{i-^,^.^^7 4 2 
a. 7 4 2 b. 7 4 2 c. 7 4 2 d^3^>i? "11". 
"11" "11". "1 1" 4i[)!9^T^o )f)^< bT. 

2 b i t -fo^ity^^^ V^-^U-r^t)-^. it>^5^^>^- 
;i/i. it:/^'V>^;i'2. t>-:7*5^-v >^;i/3. it^f^-v 
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^^^b. Ell 1 2(±3 6QAMCDffi3ii!fi$:^x-r<. C-C 4 Ifz'o/ ^ I -(T o / 

^m^Pi^M:^^ (FDM) ^B§ra^S!l^a:S^ (TD [0 2 0 3] 1t7'5^-V>.^;i'2®Pe2-a(± 

M) St-1t:5^5^^>^;u*^ [0 2 0 4] 

^i■^■^±sil^^a55!I**^S>-5>. b-cc-CDM:&St [185] 

i ►)ffUV^^ll{b:^^^liaT-t2.. Rectangle-QAM^ Pd g - ' crfc f ^' ^ 1 

;5SC^Jx.i£ffe©}fJ©QAM-^P SK. ASK. ^LXM 

[0 2 0 5] 16-PS-APSK (PSS)®it^5=- 
[0 2 0 1 ] ^J^Kmi5i!i©8 P S - AP S Kffl-y-y^-V v >^>'H CD^^^ — U-- htt 
>^;HCD^'^-l/-Ki [0 2 0 6] 

[0 2 0 2] [IS6] 
[IK 4] 

[0 2 0 7] •9-7'^-V>^;i'2®j^v-^— bii * [IS7] 

[0 2 0 8] *20 

4 \ 2o / 8 \ 2o / 8 \ 2o / 



[0 2 0 9] ■9-7'f^^>^;i/3©3i-5- — V— htt 

[0 2 10] 

[gSfS] 

Pe3.io=J-erfcf-MA 

2 \i 2a / 30 

[0 2 1 1 ] r-M'^^o 

[0 2 1 2] 03 nimMm4:(D±{t.co'>:^y^jxmr-$> 

%±e^lffl T > 7^ ^ -p T V ^ S t # ^ © 

T->'t±2 la, 3 1a, 4 1 a AsSfe±ej3lffl7'>7"^ 
\Zti.':>X\^^^^(Dfi-X-^^o -€-©ffe©i&f^ttS:3f::<l5] 40 

iie5l5©3^{g«T-^{C^fflQAMS^Lfcft^T-{± 
[0 2 13] LA^b*fgB^®ei^gM5rfflV^fc«^. 12 

3 1 (^^oizmmizTyv^^z 2 aA^fesmsdM 

2 3ltmi-6 4QMA^^fi-t*)U<{i^Jf^l 6 QAM 
^iift-l-^§flUT4P SK^- KT-ffl.liU^l7='-<5' 
?|J®D l{g^$:ff^t-SO-r-NTSC©TV<i^*sff 6 50 



nso U'oxm7^iy^m<x^^mm^X'T:ymm^WM. 

[0 2 14] »rJCct3E§8i{CT> 7^:^-3 2 &ifih^m2^ 

mm3 3 T•{±i'JJ^m?s*53S^^v^fe4^)^?fJ i e sttt 6 

4 Q AMS^A^ t,^ 2 ^iji:^ 1 ?|J^&«^T- 

#HDT V^f■^AS^f P>n-5.o t«oT|5]bTVSffi$rHD 
TVX-WMX'^^o 

[0 2 15] Sgig|{C$,S*^^^^JgOr>7^:^ 
4 2 a=fcfeo^3§{i«S4 3 (iS^K*s^ff$6 4 Q AMfl 
^®aai(C3t^>*^JST-feS/t*?)^l. 2. 3. 7=—^ 
^JDl, D2, D 3Sr«l§bS^^^igHDTVM^*s 
W?.ti-i)o |B]DTV#ia^::*:S?*iSi;|BlCiiiK©X-/-^ 
-HDTVT-?I5gT-§2.o 

[0 2 16] C©»-&©Mi?^^®i2e:^?£(il2I3 4. HI 
3 5. EI3 6©E^fflV^TB#ra#aiSB*)l?^ISiEmtc 
^^^■rex.?)^ fctClJ: !3l5aB^T-§So H3 4©iat3l*' 

Hl-^J-NT S C©L 1 Sr^ 1 ^^>^;KC. D 2ff-^ 
©^1^^>^;U©M 1 tCHDTVCDll:9-tt$g<&. D3 
e-^©^ 15^-V>^;i/©H 1 tSlSSf^JSHDT V©M 
^tf fg&lBSf 3 t3 i t? N T S C H D T V i;MS? 
^SHDTVS:|5]-©5^-^> ^^l^T-j^lftl- 5 d i: *ST- § 
?). tfcH3 5. 113 6©<tdt3'(fe©^^>;?.;i/©D 2 

iiK©H D T v^mmmmmB d t v 455^^1 -r- § 
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[0 2 17] Jii.±©i■5^C^V^Cil3i^^®^?. SoCDt^ §fd^A^^fc^^^Ii3V^T^bHD TVi:|5l-0«li^NT 

i;<5';i/TVSfe±Sjji«:iooD5^-\'>^;i/i,b<iiffe©f^ scr-^mm^ttn^o cid L.-r#*fl©Sfs^igffl«*^ 

l^^5a«*5fe-2.o *^B^®»-&s |5]i:f^^'>^;UT-|5li: ^gflS:^?:©^*!^^-- i:^3ct HDTV©§fgpI«g 

[0 2 18] 9'i^'^)i^m±m.mtl.-C l e QAM^fflV^ aflSMlCjSV^T. NT S CTVOgaeT-S^I^^gfsT-^ 

fc6MH z®^:^©HDTVS[^^^*5tg^$^XTV^i.„ So 

b;fPL^jx?,®;?S{iNTS Ci:CDISALtt*5:^^V^fcK)|B] [0 2 2 4] * 2Pte®e5^:5^&fflV^fc^f|?:7^^bfe 

^:^v:&i:cDmmii'mmtti^^x^^^o ^Tzigqam c^2>^h^,T•#So hdtvshdtv. ntsc. 

(Dm-^. Bimx-^^v—\^y^^vTifim<tji^^t-tfi^ mmmi^Tscos^cDv^^vcDmmz^mi.. mm-t 

m^nxx.^^. *^BJS*±&^^tfflv^:5Cli:lcJ;t)sy schtct^). ^5 3®§«nit^«^{i2jiA^^3«(c 

1 5^ -^^ > ^jt 5 •ii'Wt'tj: <>& :e T- < . ^sg JE ft^e v^«^ htjL^thi>ic2 mmii^mx 

^cDSii^T- ^mmmx^m^wMx- § s fcfeSfjisit ^ < ^m^-^n^xh^ tzm 1 7 0 5 t- immm 

X-, ^^£5feig^^t1,TV^2,:^^C5:fl|t^fcHDTV®7^S;<5' [0 2 2 5] iJjty^i^^S' ;i/S[3IIA5T:^n <^Si^|f::^S$r 

;i^M5^S7 0 lifi^BDTVco^mx^^^m-m^mm 20 ^x.^eV^i:V^^^SfJ^^^©^^i:^-^5^t2.H^£^?lJS:7^^■ro 

7 0 2 tl^gE-rsT:^D^^s^l^7 1 KD^m'pimmm s^£*s«■r•^^l^^^^Tv^?,^§^^>^;^^^|Jffl■rs 
7 1 2^^^UTv^5. ]S#oS«^sa«^7 1 3 tc:}3 pjgLTiiic^^^ >^;i-<£^ffl1-?.o rfflfce=!) 

v%T{±T^o^ffii^^7 1 l®S?«tSS«f::J:t). '>^c< ^ip?>Sifi2lT57^i'-<5';i'Si?^tigt^^®T^a ^Mi^tciiS 

[0 2 2 0] i):lc^5 3i±*%B3l^J:?.|5gjlM©StM:5 ;i/^05 3«^{^-?:j£Mt-S^^it)T(fS£>S*^fe 

HDTV®l«M^]S§MRltg«^7 0 3{i±ai©tte fc§<s^t^«M7 1 3 AS:;^?V^fc»HD T VOSfepJt^ 

3;5;5iC®Smnrtg«^7 0 2 J: f)«T50?<'fci.o b*^ |S:^7 O 8fi::*:rtit/h^ <^CoTb*^c -^t-tr^^tU 
b. ti£*:&iCc=5^{lWtg^S^7 0 2<tt)l£V>teffl®7^i^ 30 TASJ^< ^ ^®^^<l#A^MSfcto>^J}^>1^— 

;i/NT s cm(Di&mmm^m^immm7 o 4/bs#fi-r So iieoTt¥*:^;KT-{ifiif3g*ii*^^ise<]53fi23ib{c < 
'i'jmmmio ii^i^Ti-uvm.mm7 i i-^(Dm^m [02 2 6] mzm5 5iz^mB(Dmm:^At:m^tzm 

[0 2 2 1 ] zom^. :^^BMX-tiJ'i-T:^^m.mm7 1 tit3l5:^S:©SmnJtlffi^7 0 8 J: fJ^^JR < 'feS. b*^ 

1SS«M^7 0 5T-feS= ^2{±S6«^Stt?.4)®CDN -S«&H D T V^'<;^T•{i§^lT-§:^^V^A^ NTSC 

Tsc^ss*Wi:iB]«tcsm-r-#s^2?5§««^7 0 6 v^)vx^mx^?>mm^7rs-ro :z(Do%%\mmmm 

-(:-mMUX7r^r. :^ZX\tBTSC\tC/'iitm.<X 40 7 0 5^r^5V^TT^D<^&Kl^7 1 liPe.O!!SS^§ 

*)S(i"5Jtg5fcm l7^-<$'?lJ^ffifflbTV^5fetoT■^D<^- (t. HDTV*,. N T S C PT^SflT" &^tV>. 

^7 1 l©«?KSe»tCj;D C/NAMgTbT*,55a®^ [0 2 2 7] l.:i±® lC|B]bS?S^S®ig-&. *|gB^ 

[0 2 2 2] ^S&SSSItjJiHDTVA^SMT-gTVNfc <tJ.^-y5X. l5l-#«^ N T S C T VCDp°p{]5:T-§{gT- 

AsS35a'#{iNTSC®»^§{fT-&-i.^3 5S*li«7 0 7 # ?,flfe^*^tix%o C®fci*®J5IIS©1t-t;>^3itJ T*^ 

[0 2 2 3] W±©J:diCbTi!e3i5:^^ct;!3tt«BU®H ^T-t^.^^A^fe?... HD TV/NT S CTVCDSl3^» 
DTV®§{lMm«^^<'fc5*^. NTSCS:^fit):t ll$r. <t t)Sg^^B«]{3S^ bTfiKAt^-liS i:A^T-# So 
§{iiBHtil£<'feSo $fetC7:»-n^^5K3S^7 1 ^f5l57^i;<5';i/M35IS««6®tb^A^tix.fclSPtT-lir:»-D 
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S^i:#-C-t^o ;i©BtjST-HDTV©-!t-lf>^:tU7' 
5 -r-^N UfcT^i^^ -'I'H D T V I N T S C<DSimoJt^m^ 

[0 2 2 8] H5 6{i. m^9=i^'^)\y&.^lZW*:)W^tz 

[0 2 2 9]^ \^xmy5(Dsm'^tm^(Dm'^m7 i 

> 7^ ©*i ©75- [Si I- 2. 7^ ^5' -'I'SJ J2l^ ® Sr N 
TS CTV©S{iT-§:{lT-#S. ^ fc#mt:i«V^Jg|n]tt 

®T>5^^$rfflv^fcJyi^7'>7^:^©^g^RI'f4?^fR!^^fes^^ 20 

fiRlt6^^7 0 4ii. T^D</TVffijS®1fiP©SfSRl 
702J;t)j£<'5:!9s Pig©ii{3^^©®«?^fi§ 
flplt£^,^7 0 4 a®^^:^7 15.71 6X'ltT> 

[0 2 3 0] ^T. iP'fetHf3K©7^i^^'>'l'iS3S©*t&^ 
^fte3^S^©iR33|{- i t> JS^<^t^- t:>;3i 'J T©H D T V 

e3^M©fii[i^3^SCfegRffl^^f- <t 5tJe3l£;?^i:lB]?iS© 
iSv^^H®H D T v§{l®ffl&Si«-r S i: i: *>{ctiBl5:?^ 

^X- ttSfg^ RjfgT- ta;? V^ T 

*)NTS CTV©S&t5rT-S^*«§«T-^Sfce). tt— tf 

[0 2 3 1 ] immm 5 ) mfi^y 5 b:*^b^ ^mrnmm 

t) ASK:&^C{CfflV^>t:«^®^fi«JT•fc?.EI5 7 
ilffitfj 5 ® 4ft© V S B - A S Kfi-f-ft^.-^iSMUl^ra^s 

4o©<s^,'^7 2K 722. 723. 724$:fe 
o„ 126 8 (a) ii8fi©VSB{f-^©Cons t e 1 40 
1 a t i on^rS^-To 4fl©J®-a- 2 b i t ©5=— ^. 8 
fB©i©-&4b i t©7-*-^^ i;iIWT-ji-I.Ci:*^-r-§ 
So 4VSB®j^-&. {t^i^7 2 1. 7 2 2. 7 2 3. 
7 2 4S:^|JX«0 0. 0 1. 10. 1 UcMi^J^HiS - 

[0 2 3 2] *^0^tC iS^fiSejI^fTdfetol^. 135 
8©4 1 eve 1VSB^©4 1 eve 1 ASK©{t^ 

■^7 2 3. 7 2 4$:SiJ©i^;U-7-. ^2©{t^;^SI7 2 50 
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6 h^m-r^o ^ \^x 2r>(Dm^^U(Dfii(Dm^mm 
m(om^^(Dm^^ii^<-r^. o^D«-t,-^7 2 1. 

7 2 2©F^p:&Li:-r'2>i:M-^^7 2 3. 7 2 4®PaPi 
filBlCLf {m^l 2 2i:fS^,-^7 2 3 ©P^Pi 

[0 2 3 3] t) Lo>L 
iim^-tho :in*^*»B^©#<iSf£i3li>x^AOi|^^T- 

fiOVSB©:®-^. 06 8 (a) (b) ©cta^cCon 
stel lat ioni:5fe?)o 

[0 2 3 4] ^bTE15 9 (a) © j::^ 2 oom-^.-^. 

1 7^— ^J'^iJDi© 1 b i t©7^— 
Ci:*ST-t2.o FOX-tSm l©fl-^,^?¥7 2 5 5:0. ^2 
©{t^iS»7 2 6 1 t^at-tlK. ^ 1 7^-^?iJ© 1 
b i t©{i^Ai^«T-§?., i>:l-^2 7=^-^J'JD2® 1 
bit ©fi-^^§{t-^P©tf'© 2 -r^cDil-^.-^PlC^iiS^ 
•a-So E5 9 (b) ©<k^ic(s^,.^7 2 1. 7 

2 3%D2=0i:L. {l-^,-S7 2 2. 7 2 4^0^=1^ 
•rttJS^2 7^— ^J'^iJDzCt^— C©« 
2 b i t /iyy^^)VhUi>o 

[0 2 3 5] C©<tat-fi-^i^.5rEM-r-g>C h(C<t !3. 
ASK^^T-*^?§©^fBeiSA^Rj|gi:^2>o f-fit^G 

S'&V^^^^}^{Ci5V^T^)2p:^B^$:fflV^5>C fctw J; 27^ 

0 6 0©4 VSB-ASK®M^.^iEgE©<t^{-^^-<± 

IC J; t). ^t5c{t-l-.'SllJ^7 21a722 a. 723 a. 
7 2 4 a©^£v^^ilC:J!^'i7;^:»■^^ft^c^t5c-rSo ci©<i; 
a^fe^S^. 4fii®;^^'i'lt— t::iSx^i':;^U'-<;u2fc 
iiUs^^l 2 1 h{t^;S7 2 2©ES"J^. X^-Y:^!/ 
4 tc <t Sfl^--^ 7 2 3 te^i^ 7 2 4 ©ESUASH b 
<5&?.. •3^2 7^— ^?iJD2©J^5'-^- 

So b4-b0*^?>B^?,A^5&J; ^ (Cft-^,-^. 7 2 
1 , 7 2 2©^;U-7'i::{t^i^7 2 3 , 7 2 4©^;u- 
7-i:©ES'J{ig^T-feSo -o^ •?^l©{t^.'^P7 2 5 
i;^2®fS-^i^il7 2 6 i:®E:S'J*5-r-t So Z.(Dfzli). 
^i7=— ^^UDiJifSv^oi^ — u-— hT-B^T-&s:ii; 

[0 2 3 6] bt 2o®P^ll®7=-*— ^J'^'JDai^DzAs 
)IS<gT-SS, ^^e^T{Ejl^i^;^7^A®C/N©^^.^^^^ 

N©Mv^ttffiSt^*%^■r■tt^ 1 7-*-^$'?iJD,©^^AiR^ 
^ n s ^fase^aiA^T- § s h V ^ -5 A'fe s . 

[0 2 3 7] 0 6 lttKl{i^7 4 1 ®rn ^v^HfA^i 
^7 4 2tt^l7=^-c5'2?iJX:^gB7 4 3 tm27'—i'mX 
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m^^Xtl^l 4 2 A-e>CDfI9^^2LSg|5 7 4 5T-*i;4i) 
:tA;tj{t^{- J: D*ff^7 4 6 ^C:fel^T^Srt3^^$i^. 
SI6 2 (a) ©J;d'fe4fiS*)b<{±8tfcDASK{t-^i: 
^?,o 4ASKt,L<{i8ASK(f^{i. ^^h^^n^Y 
f^:;^y 1 ^i\zi^t)-!^mmm^K. EI6 2 (b) 
ffli^tllCa r r i e r*S'J>L«gbfeS i d e Ba 
n d :&*)OVestigial Side Bandog t) V S BM^© A 

5 K{g-^i;;fe f) iii:^g|5 7 4 8 *^?>tB;b$tLS = 

[0 2 3 8] dCT-^-f ;^^$ra^ibfc^£Dm;^JMB^c: 
ov^TM^So Hie 2 (a)(iASK^M&^©MI?ftig(^ 

-So ^Ofg-^S:7'f 7 4 7©7t> hv^::^7-f 

6 2 (b)®j2^MM-^7 4 9©<};atcdr^U7'fiK^5-^^b 

f o^^^lilSai^^ii-rSi:, i^fo/2®iliS 

^5>^^TV^S. 0 6 0®ASKft-^iixi*2 b i t/iy 
>7}^;i/-r-fe?> A^V S B:^S^fflV^S i: 4 V S B i: 8 V S 
B(±|l]— jl|?SIS^^T- 1 6 QAM. 3 2QAM©4bi 
t/'S>>)^t;i/©5 b i t/'S^>/Jt;Kcffi^-rst»$g»A5 

[0 2 3 9] ^jcjcllie 3®:?'U'y'^glT-^N-rvSB§fM 
^7 5 1 -C&.m±(D7y'7-±Z 2 aT-^(tfe{s^ttA;b 
gP7 5 2 $rJ^T. 5^-V>;7^;i/SJRiri Rj^-r-5>Rl^^ 
tg^7 5 4 ?M-&#57 5 3 t:^3V^T^S-&$ 

{Sv^(^JF^jl^^^{;:^^^$^^^o <*t^*ft«i5 7 5 5 {- 
^V'-Tm^S^tx. LP F 7 5 etJ; !9-^-::^yN-> Kig-^ 
iita^ 4 VSB©:^-&{±4 level®Slicer. 
8 VSB®Jg-&{±8 level©Slice r^-fe-p^ 
SUB*fe^7 5 7{::if5^15=— ^?UDai:||2 7^— ^3?iJ 
D2>6sW^$tL^l7^-<5'?yUi;bgP7 5 8 nmz^-^ 

[0 2 4 0] »!^wCl®^|^g«i:^^t^&ffiV^TTV^M^ 
$:7^^:®-&$sftB^-ri>o 06 4{±e*1ft{i-f-iifs$t7 7 4 
®:/D <^<>E1T-^S„ HD TVfs-^^®ii5^*JgTVM 
■^{i^liii^^>3-<$'-4 0 l©A;b^4 0 StcA:^ 
b.-9-7';'?> Yy ■<)\y^—m(Dm^(D^mm^A 0 4 {3 
J:!3. H1.V1., Hi.V„, HhVu. HhHh^OKi^TVM 
-^i:(g^TVfg-f-{c^g|^ti.Sc C®l*lS{iJI5Sfi?iJ3T- 
13 3 0>&fflV^Ta5iB^bfe®T•PbV^i^^.B^tt=^BS-r2>o ^ 
gt^tl75:TV{l-f-i±ff^a54 0 5{c:i5t>T. MPEG^ 
T-ffl V^ ^ V ^ S D P C M D C T qJ^S^g^-^^b^^ffl^ 
ffiS:fflV^T^q=^^b^^^So »)t««{iA±;gC 4 0 3 tzjs 
v^T^SLS^i^So jEi^$*ife4o©iij^7=^— ^ii-^BEti 

7 7 ltCj;-3T^l7=^-^?iJD.i:^27'-<5'?iJD2®2 

Bi^ft-g-ti^ 1 7^-^?y{c^$tv2.= J^ff«® 7 4 1 © 
^ ^JiJA:t;gP7 4 3 i:^ 2 7-*-<^^JA±ige 7 4 4 

iizxti^tiWi^^^m^^n. vsB^©ASK{i^ii^t 
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[0 2 4 1 ] z(D^i^^ )VTvm.m(DT:v^mm.±^<D 

>^D>v<>El#^6 5T-feSo m±-r>y^i-3 2 aTSM 
bfelS5i{t-f-{iTV§flM7 8 l©cf'©§fi;^7 5 1© 
X:fj^7 5 2iZXtl^H. 1^?fta^a57 6 0(c<t!)§{l 

#As^M-r sffiic©^ > ^;i/©fi^*5M^^ na^^ 

H 1 7=^-^5'?iJDah^2 7^-tJ'?IJDaASS^^n^ 1 

9=—^^i}liiti^7 5 8 i:^2T^-^?ijaj±)gB7 5 9*^3 
tli:^;^ni>o Pbv%iSiB^tta:&2.&4?)«<„ D,, Dzff 
10 ^{i^^gB7 7 6t3A:t)$tv^<. Di{l-^{i^gtt|7 7 

7i,zj:.i)^m^tiUi.v^Kmm^iimixij^5 2 it 

A:*j^tL€.<. •te:^{i-&figti7 7 8 {ci t) D^M^ii-^fig 
^ti^2 A:*ja5 5 3 1 tA;b^tL?>„ ^ 211^7^ n-^J'* 
^;:^5V^T^ l A;t;a5 5 2 l trAofeHLVi.EEIiji^{i. 
^ 1 ff*gp 5 2 3 C J; Hl.V^^t^t»«^^^^ii^-&Jgi^ 

Si55 4 8 tmmitm^3i^^7 7 9\,zmi^ti^^ ^<dt 

Vfl-^ASHDTVft-^©i^-&. HLVUl-^tty-f KfflN 
TSC{t^{C-fe!9. 7t;®lB-^A5NTSCfg^©»-&. M 
P E G 1 © J: d N T S C i 15 Asfg T V 

20 (s^{C>S:-g.„ 

[0 2 4 2] C©SJiB^T-{i^©B*tt!fg-^^H D T Vff^ 
ilK^bTV'.Sfefi). h-NTS C©T 

Vft-^i^)fe5. TV©Ili®T>?.^<:7 hJt^si 6 : 9T-$) 
1 6 : 9©Iiait*©ft^i±i±;aJ7 8 OS^n^bTB* 
«ai*4 2 6 i: bTtB±;^S. * b. TV©iiiBT;^^ 
^ Mt*5 4 : 3 T- ferns. SiSlt^ffiMllSS 7 7 
t) 1 6 : 9A^^4 : 3 ©iii®T;^'^<> hlt©V^ — 
i';^ff$^*^it'f hv^;7^;i/JBj^;{z^MbTttl*»35 7 8 0S: 
;frbTBj^^ttl:t;4 2 5 fcbTttS^b-r?). 

30 [0 2 4 3] ^2^— ^?ijm±»SI57 5 9 A»?,©|| 

2 "7=—^ n D 2{±. ^glSB 7 7 6 ©^JES^ 7 7 8 1 43V^ 
T^!St^7 7 7©{l^^^gK$fLs ^2111fl|7^n-^© 
^2 A±;a5 5 3 1 {CA:^^^. ^gtlaJSSS 3 1 tci fjH 
i-Vh. HhV^. HHVH©fE^(i^{r^8t$nT#'<('^2 

tls ffS$tlTx;©Hi.VH. HhVl. H„V„{t^i:;fe 
5o Cltl,e.©fl-^tHi.Vi.{l-^^iD^. Ill^-&j^a55 4 
B\ZXt]-^ti. -^fiK^tlT lo©HDTV{t-^i::fe!3(±J 
±(955 4 6 J; t)tt5;^)^ix. tB*a57 8 0 S^fr bTHDT 
40 V©Bft^(t-^4 2 7i:bTtB±;^n?>o 

[0 2 4 4] :i®aj±;a5 7 8 0 2 5^-^^yai±/a5 7 
5 9®^2-7=^-<5'?y®^S D*t^^D^7 8 2 

^ii-«^HSi!jW{CHi.Vi.fi^®lg^^jgCDB*^{t^ 

#»$H^fci3s [H]SB^[51^$-a-fe>3^®i^;;^7^A®n> 

[0 2 4 5] W±®i 5 \z bT. PiM^SJjl®iifi. S 

50 7'>5^:^*SJel^M3I^C?^bT{±. ^l7^-^?yi:^2 7^ 



47 

{&mi&m(DTvm^^ii^t)-r^. :i(Dztizj^y). hd 

T V(Z)S{u*>b< i±NT S CT V^DSIuTlBI-llFffl^rct 

[0 2 4 6] SfcEie 6(Z)TV^ft^(DrD 
-S^^^l^^-^^Uad^a^T 6 8f£fttcSfIM7 5 1 cD^ 
^® /J^-r 2 5^- ^ ct 15 H D T V fi 

T-^^c HIS ix^Mmi^tzmimm 

^*:n-y4 2 1 ^^V^ti{^ J:V^c ^IctdJ^^N T S C T V 

V^^ ri/ -f 5r ^ r::>^ < 5^ A V^ 

a?^:6^SftT- ^ ^ ^ v^ o 

[0 2 4 7] ^6 6lZ7jkirJ:ol^7.i^'p>yj\^^ 

^(tfc4VSB, 8 VSBfS^^SM-r^:®^. 4VS 20 

B, 8 vsBfi-^T-T^M^n^;^^^ >:^;i/^l^fl^^ 

>y^^— 5 0 2 (Z)'^©D escrambleS 
-§-p^^U — 5 0 2 c(Z)#^^D escrambl 
.^^^5 0 2 btcj; ti.^^U — S(bTV^^:g^©^D 
e s c r amb 1 e ^^P^f S ^ i: ^ 

[0 2 4 8] meKDXot^mm^-r^iiPSKm^^ 

m7 8 7A>f>CD{l^i:?M^g|7 8 6 {C*5V^Trg-&$n> 
{£V^Jl?Sm{C^gS$nTVSM^7 8 l(DXtJ^3 4lZ 
Xtj^ti. 06 3T-afeB^bfc?g-&ii7 5 3{CA;^J^n 

Jfe^tlfcPSK. b< ttQAMfs^{i«iigP3 5 

>y^±3 2 a.i,z^y)S:m$tirz7=i>^ji^m±m.mfr± 40 

©i:[5ll:^7-D-trXT-?g^^7 5 3(c<t >^ 

h^Sc 7':>-D^ffiMTVJij@|{c:rM-&^7 5 SllAt)^ 
^^ti*, i6SW^S7 5 7 t 

2lcJ:t3Sft^fi^*s||^$^x^ m:b$*i?.o ^fcftfe±i: 
8 0 J; >3m:tJ$n2>o 116 7©«]g?,^i:?) i:?S-&i§7 5 50 
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3i)S«MS(Kli:*±M33lT?itfflT-§So Sfc^Bli^y^ 

rj-y4 2 2 4.ftfflT-&s„ 9'i^^;m±mmx-A 

mmtmmcDifk^^ 755tLPF756 #©SMI1S& 
^«fflT-t5c J-:i±«73J;-5{30 6 7©«^iK{--rSi:Ar1a 

o 

[0 2 4 9] ^fe. mmMr-ii4m(DASKmn^2-D 

(DV)V-:/lZ'$i-{i^ Di. Da® 2)1©^ 1 b i t®#fit 
{Si^^ffofeo LifiL. me 8 (a) (b) ®8VSB 
ft ^®C onstellatio nl2ltc^t"s 8fi®A 
SKfs-f^o* t) 8 1 e V e 1 - V S B h D 

Ds. D3®3jl®#l b i t®-^it3 b i t/s ymb 

0 l®^Mi53i^ffdCli:A5T-t5 <> 116 8 (a) iz 

^stxo iz. s-r 1 b i t ^cD'^^cD-onis^mm-t^ 

D3M^®ft-l-iSi±{g^.^7 2 1 ah 7 2 1 b. 7 
22ai: 7 2 2 b. 7 2 3 a i: 7 2 3 b . 7 2 4 a i: 7 
2 4b®2fito^ f) lbitT$>5o *tc*© 1 bit 
®^f -f-Yb & i5i0^-r 5 t . D 2®M^,-^ JiM-^,-;^^ 7 2 1 
i: 7 2 2 , m^^m 723i:724©2 fl® 1 b i t 
T-feSo D3®7=^-^{i::^(l^-'^i¥7 2 5 i: 7 2 6®2 
OOlbit^Jfe So Cl®:©^^ EI5 7©40®{i^ 
■^721, 722. 723. 7 2 4 $r=& 2 ^r©{t^;^ 7 
21ai:721b. 7 2 2 ai:7 2 2 b. 7 2 3 a i; 7 

2 3 b. 7 2 4 ah7 2 4 btCl^lSEU. =&<5^;U-rfflP^ 
®EBSI^^-r ^ i: J; t) ftA 3 Jl®^ffiei3IAs pjfg i: :fe 

■So BuM®<fc^{-L = Lo(c-ri):iii4)T-t So 

[0 2 5 0] c® 3Ji®^^jfis^53ali>^5"A^£fflv^-r 3 

3 h^««J 4 -^mm Lfc *>®T-ttY-^©S UV^iiB^ttttlBS 

-rso 

[0 2 5 1] rciT-. 06 8fii®VS B{ZJ;STVM32I 

li4VSB J; LA-b]*ffliK®HDTV3it3SI*fT 

<X^tzlt>. J^^-L-- h^Tfffct). *feW*PgilS 
® T ViS^cl olte i: Jfe S h -5 Stl^*^^ S o 
[0252] ;i:iT-4VSBi;8VSBi:16VSB® 
5a^tov>TJt^b^^As^ili'^So NTSC^PAL® 
/il«iS^^5:fflV^■t^b±S^J^I^&^^■5«^. llll36{C^xb 
feet a tCN T S C®a^ 6 MH 2 ®^:^SiJpgAs$) t) 5 
MHz®^Ke*]Jfce3^^J^A5|iF$ja§„ 4VSB®ii 

JSl?S»Jffi«J*{i4 b i t/H zT-feSfctt). *R 
Sgt 5MH zx4 = 20Mbp s ®5^— ^^fijii^fi^fe 
So n^'^Jl^HDTVm^CDi^miZii'pttKti) 

1 5Mbp s~l 8Mbp S'i>ST-feSo C®/t«)> 4 

-vsBT•l±7'-^$'SS^C3^^S*5^t^,^;t^*^ 016 9© 
itigimizfn-r^oizm^iiiEn^(DtztbcDKm&^BD 

TV®|IKfKjBlfi® 10-2 0%b*^i:ti5tevic 
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[0253]i*:^c8-vs Bcom^. m^mmm^mt 

6 b i t /EZX'^^tz^dMn zx6 = 30Mbps 
^(Dii:miZ{tl 5^1 SMBz^^^mX-^^tK 8VSB 

n^^muX^^tzisb. mi S l<D:^'^-\y'-h:^'-:f 10 
8 0 5 ^ 8 0 6 IZTjk^Jio IZ. Gi^^6D|BJ C/Nfit^:: 
^bT^ ^v — ITIEODCode Gain^]ft<bfcT 
C M - 8 V S B (D:^^^:^. ^ — fJIE^CD::^ "^ — l^—Vi^^ 
^-gJIECDCo d e Ga i n(D{£v^ 4 V S B i: !5 <£ < 

t^oT^ High coda seLxriX^^ — 
ij^-^'fb^nt 8 VSBco^:^)^4VSB^D. TVflb±itJ 

(t ^ 1t — If oi U r *^JS^ ^ h V > ^ ^^^6^ ^ ^ o 

miy^\zswsB(Dy5i^m^ti^u^(Dmi^iz^^^ §m 

AM^a;5SCC::it-<T^ Tc^^fS^cDE q u a 1 i z e 

r(Dm^mmi^'xmzfi^^\^. :L(Dfz^m^m^m^-^ 

QAM;5S^Cit-^T>^^ <5fee>^V^o SeoT. 8VSB 
mmt^y'Z> <^ ;i/ H D T V S{t^;?)^^3g-r ^ o 

0131. !ai37. 11156. 0157 (Dm^mm(D 

:/n -;^I2I®E CC 7 4 4 ahT r e 1 1 i s Enc 30 
o d e r 7 4 4 b^fflV^. H 6 1 T'lfeB^ bfe 4 V S B. 

8 VSB. 1 6 VSB£^VSB(D^iagg7 4 9 *fflV^T 

mm~r^. sm^iPiihbTtt. me ssr^v^TiJiftgbfc 

VSB©m^gP7 6 0$:ffll^T4VSB^>b<(i8 VS 
B4>b<{il 6 VSB{§^:^}^?>4. 8. IGfilCDlev 
el slicer75 llz^^'rl^^ 
b. [5]b<^(Z)|ISE^J5^T-Ste0^t-§EI8 4. ^SE^J 6 
(Dmi 31. 111137. 0156. 0157CDTrel 
lis D e c o d e r 7 5 9 b hE C C Decod 
e r 7 5 9 ati ^DIJIE^rbfc^. 40 

±b. Ihijt^o 
[0255] ECC Encoder744a 

^xmn-r^mi^o (a), {h) izir-ir^oiz. r 

eed Solomon Encoder744j^I 
n t e r 1 e a V e r 7 4 4 kSflai^. ECC Dec 
oder759atCJiDeInterleaver75 
9k^Reed solomon Decoder75 

9 j §fflV^^o m(Dmmmxm-^tzX,olz I nt e r l 
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[0 2 5 6] 0128 (a) (b) (c) (d) (e) 
(f ) tCTR-TT rellis encode r§:SffiT 
^:it\z^^'^^lzCode Gai n 5:±{f ^ C i::^^ 

8 V S B 1 7 2 
a t io2/3©Trellis en 
coder744b, d e c o d e r 7 5 9 b A^MfflT- 

[0 2 5 7 ] mmmx\±. ^\zmmm(D^i>^}\^i:vm 
^^i^m~r^m^m\^xm.mv.tio mmmo^m-^. mm 

mmizt^^tz^^ WLmm^mz\x^:^v(D}^x^^i.< 
5^v^o mMmbcommizm^fz^oizAvsB^^vs 
B®fs^.^p^PiL = Loo^ »9^r^PHicbT. nmm^ 

^Z)TV^5i5I^^TV^. 0 1 3 7 ^0 1 5 7 <fc ^ 

m^tmm'Z'r^:z}i\z^ri^ mm<Dm^tiiTv<Dmm 
(Dmmmi.m\zw^^xn\z^\^o 

[0 2 5 8] W±4 VSB^B VSB^^Ol^Ti^i 

m\.fztK 015 9 (a) (d) "C^^ 1 6 VSBi:3 
2 VSBtZOV^TlJiBa-r^c 01 5 9 (a)(il6VS 
B(7)Constel latio n^r^f o 015 9 

(b) {i2ot7)©-§-.^CD</;i/-r7 2 2 a-'7 2 2 hi:: 

^;i/-r{bb. 8otz)M^.^h^55;-r:ih^c 8V 

SB^bTg^^^fe4?)2ilCDP^MSei^^ll3ai-^o :i 
CD:^^Time Division Maltiple 
XT. r^^S^(C8 VSBfS-^^iMoT*>Pg|iMfe35l:5^* 
Mt^o mb. CCD;S-^T*{ig^5^— W-h;&s2/3 
^3^cC^o015 7 (c) {i^?>tC4oCD^;i/"r7 2 3 
a-'7 2 3 d^b. 4 VSB^bTSfc^fci?)^?)^! IB 
pgjl>6^it^^o Cc^J®^*>. Time Divisio 
n Maltipl e xT^P^^e^Jt:: 4 V S B{I-^^3^o 

[0 2 5 9] 1 6 V S BcdC/N:6^:S 

<tii-:>fzmBV SB^ ^L.<\XAV S>B(Dy^—^i^m^ 

x^^h^-^ommwLBimtmM-th. ^^01 59 

(d) (D^oizi SBa:>m^^.^2\^iz~r^z,):i\z 

j:t). 3 2vsBtm.mx^^o m^i ^vsBcD^m. 

$:i£^bfcOi^^. Z.<Dy5^\z^V)^ Wm^^U%t^t^ 
ej5bit/symbol cO'r—^^m.i^^i%hfi^ 

[0 2 6 0] cn^T'M^tCh^rS^^^i:. 0 1 6 

i(DvsB^mm(Dru^yi7miz7rs-r^mm.hmi 6 2 
© V s B mmm(Dyx3 ^ mizffifmmm<Dm^ttji 

[0 2 6 1 ] ^lZ4-VSBt.8-VSB^m^^xmm 
bfe;6^0159(a) (b) (c) (DXot^ 1 SV S 

B^m^^xBm-r^z t^x^^o i ewsBcom-^^^ 

m±m^^^^i7dm^6MHz(D^i^X. 4 0MbpsCD 
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MPEGm^fflV^fcJ^^l 5~1 8 
Mbp s h«:2>fetf). Bm&m(D^¥^i^±^ <tii>D-r^ 
•So H 1 6 9 tc^^^id tc: Redundancy : Rie 
= 1 0 0%J.:J.±i::&>3. 15^^>^;KZ)7'i^^;i/HDT 

2f=--^>T-;i/®HDTVCD%±iS3i4:-r^f-tt 1 6 VS 
BT-fe?.i:?i:SStt4 VSBhlBll^T- 1 0 bgJSL*>i: 

-tf— tf;^:i^';7'*s»<^^-2.o mi5!i®idt-4-V 
SBT-ttRedundancy : R<,= 1 0~2 0%T- 

lai 6 9iP^B^e>ip^J:a{-. 8-VSB® 
Redundancy : Re= 5 0 %T-?E:&^CJ^^— IT 

i>rvm±mm^ e ~ s mh z (D^mumr-fT'?mi'^<D 

i>tX-it. 01 6 9 A^e>B^P,*>3&idt> 8 Level 
-VSB*sft*,^^AS$)t5g3g'&VSB^^;5^T-S2. 20 

[0 2 6 2] ^T^JE0!l3T-iiia3 0 ® J: "5 ^Ee®^^ > 
^-^J'M 0 1 ^UiB^btAs. 12 3 OWT'n -z^lUJi, 0 

^4 0 1 {±tl-7'^N-> F^-f ;i/<5'^fflB*^©^BIIllK4 0 

4. 4 0 4 a&2-^*>-:3„ rti^ <&^gigB 7 9 4 ii-TS 
i:^ 117 0 ©^HSBOT'D f ^^EtCS^I". i-pt-lo© 

^^mestcft^Sr^^iOT- 2 mm-tz. tizx*) iiss^ffl 

4 0 3d^^©HDT V^;^-/'^— HD T VO?*1^(l-^{i 

B$p^WEi®iH]ss7 9 5 tcfcf). mmm^mf^^tix^m 

[I1S&4 0 4 {C<t Us HhVh-H. HhVi.-Hs Hi.V„- 
Hs HlVu+ l®4o©J5£^5C:0-{t^tlSo ^©»-^v 
J^l" "^/^^T 6 5. 7 6 5 as 7 6 5 b. 7 6 5 c{il© 
ttBt^fet). ffligP4 0 5t. H„V„-H. HhVi,- 
H. HuV„-H©3-0®{i^§tti:f3-ri). L*^Ls Hl 
Vi.-H©<g^{iX^ <i'5^7 6 5 c©tB±J 1 iy'^nrSm 

mmmmi 9 5©A±i2^A*bs m2i?-'f t) 

^^fMS©^S^P^tC:9'Bi[fll]K4 0 4 40 
S^nHwVHs HhVi., Hi.V„s HLV^©4oOgK^{C 
^ii^tliatl^ix^o mzv^ ^JlX-it?^-( 6 

5. 765 a. 765 b. 7 6 5 c fitB:*; 2 ©ffiSfc^ 
t)^fz^. 4o©fi£^{iEJigP4 0 5^33l^>n?., C© 
J:dicL.TB7 0©m*h!3^^fy«n;Sf SChtci 

[0 2 6 3] mz.:i(D iioti-zmoymm^o^m^^^A^ 
n^t ^mmm Ji^fi^y scorns ^(Dyu^^^mx-m. 
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{ia-5*)©©|5lb«J5!t©-&fS#|5 6 6*5 2o#^E-r?.:i 
[0 2 6 4] Ctitiia? 2®<k-5'fc^^i£i:2.i:117 0 

(D^mmm(Dm^tmmizLx i^(D^mmx'mMx^ 

i>o mi 2^m.m-t?>t. ^-^(DT.^ v=f-. 7 6 5 a, 
7 6 5b, 7 6 5 c, 7 6 5 d{rit). ^-f. <5''1'5> 
</l{^^3^,^Ts iJ^-l" >;'5^7 6 5. 7 6 5 a, 7 6 5 b, 
7 6 5 c©A:*;#l {ct33i9#t)^o "T^i:. ^ H^SSB 
5 2 2. ^2»:SJiP5 2 2 a, ^ZW^^b 2 2 b. ^ 
4ffftg|55 2 2 c*^e>^^Hi.Vi., Hi.V„, H„Vu. H 
HV„©{f^*5. >;^^5:;rM.T^J5Kg5 5 5 6 ©^^^Sf 
•5A^)gP{cA;^»$n. -&J5!4i?iS$tiTlo®B*^{l-^i: 
5fcSo ^©B*«ft-^tt>^-l' <;'^7 6 5 dtCjel?>ntB;^l 
i 13^:^7 b3Uf;^1' ^;'5^7 6 5 c©A±; 2 t^|f>ti^c, 
^©Ift^ft-^tt^ii^i:. ;g^^S[i!*^«-t^^SUbfc 
Hi.Vi.-Hj5S;^©ft^T-^So ife©^5'i' 5. >^2^c:i5^^ 
T. X'r>>f^7 6 5. 7 6 5 a, 7 6 5 b, 7 6 5 ctt 
Xti2\zm^10^. -OUT. 4^jS{±HHV„-H, H„ 
Vx.-H, H,.V„-H^bTHLVu-Hft^>{)S-&filtt§5 

5 6{c:ig^ti. ^^MLS^nr iooB*^«^ASf#e>ix 

c©BSi^{t-^(i;^i' vf^ 7 6 5 d©tB:^ 2 i t) 
gB5 5 4*^e.dJ±/$t^So 
[0 2 6 5] ^©i^tcbT. 3S©|5gSMS(ii4§M 

t-sa-^^^i'j^fLSJ-.t 2':r©-&j5K^^ 1 ^{cgijiis-r 

[0 2 6 6] $T.:i©:&^{i, ^-r^-^" ^ ></l CCi5l^ 
THhVh, HhVl., H^Vh. Hi.Vdt^^A^J$-a-. H 
i.Vi.-Hft-^:&^fiE^-B-^. ^©«. ^-1'5>^1^SIJ 
©^F^^-f ^ >^^2^C^5V^T. H„V„-H, H„Vi.- 
H, Hi.V„-H i:±fB©Hi.VL-He-^S:A;fj$*. g 
^l©B!l^^M^*^#S^V^^^jii^£^;oTV^5„ tieoT. 

So 

[0267] *,b. A;bb^cft^©±i3fiK^ 

(D^-ix y^o>mBi^m^x\^fz bTv^?.^^ii 

^F^e^f-^gf-r^fctoJ^l' >;/^7 6 5. 7 6 5 a, 7 6 
5 b, 7 6 5 ctc^^ «;^i5{tS«b. ^P^tt$:^S1- 
?.ci:*5£>5i:^^?.c bA^b3^{s^®5^{tm^*l2 7 3 
®J:d{c:^-r5>yii:^-i'5 >y2{c^P^B«)tc^g6b 

Bh^fe-So iifoT. Sfs^®«fiS,tf®mtc;&Sfcv>-55a 

[0 2 6 8] 11 7 3®BtF^ESI2l©D 1 {ii^dff-^©^ 
l7^-^?'JD 1 ^^xb. ^-f ^ >i^l®KBHtf ICD5^^ 
>^;bT-Hi.VL, HlVh, HhVi., HHV„ff^S:jl3ltl. 
<57-r 5. >^^2®^P^(CD 2f^^>^-.;bfHi.V„-H, H 
„Vl-H, H„V„-H^j26S]^-^®e^®B#r^BEg5:^x 
bTV^So C®«tdlCbT^P^05lC:S-eibTiie<§^5: 
i^?>^i;lcif3. gm#®^:3>r3-^•®|Hli^§«J5e^&ffl 
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[0 2 6 9] mz^mm(DW-^s^(Dmi^^^^o :iti^(D 

^^iMt-^:5a^-ov^Tiin-^^o HI? 4 (b)(ii^{f{l 
-^CD^— ^8 10. 8 10a, 8 10b, 8 1 0 c(Z)8§ 

^811, 810a, 811b, 8 1 1 c SriMflf 

:itlztj:^o -t^h. 137 4(a)(Z)rD^>'^[ll{::^-m 

2 1 t:^^ ^^5^8 1 2$:^bT*^J:{^:Ra5 5 0 3lZA 

8 1 ioDms^i^wsLmm^m\ ^--^8 i ocd®^ 

T locDf*:gge5 0 3S:itfflt-^-^^^T*t^o ^^b 

[ 0 2 7 0] 117 5{±HDTVS:j3lff-r^^^(:DB#F^E 

Cj5£^iz1:g^-r^H,_VL{f-^^Hi_Vi, (1) i:-r^i:^ 
:itxSrD 1 {S^CD:;^flT*^x1-5='-^ 8 2 1 (DULmizmm 

:5Hi.V„, HhVi_, H„V„fl^i±D 2{1^©5='— ^ 8 2 
la, 8 2 1b, 821 c (DitlSlzmm^ ^ o T^tm 

#gT&^Sy^— ^ 8 2 2, 822 a, 822b, 822 

^ o 

[ 0 2 7 1 ] ^tz. mi ecD^oizD im^iz, 

8 2 1, 8 2 1 a, 821b, 8 2 1 c 5:iBMbT 1^] 30 

mo^^^tm^ti^o mncD4FSK^4ASK(DXo 

[0 2 7 2] EI7 7(i. ^Jx.«^NTS C^HDTVh^ 
P^SHDTVt)b<{i. fa^^SNTSC^NTSC 
^ H D T V<7) J: -5 ^ 3 ^CDBj^^5riKi^Wti 2 gCDPgJie 

myj^^m^^xmmmm^nom^ommmmm^fr- 

•to m^l^^. {a»«JSNTSC^NTSC^HDTVCD 

e-^^c^fl^t-'&Hi.VJl^yb^^^*-^ 8 2 1 l::iEM$nT 40 
V^^o X> NTSCCD^gi{l-^T-$>^H,.VH, HhVi., 
H»VH(D^^^(Om^l±^-^ 8 2 1a, 821b, 8 
2 1 cc;D^fia^CES^nTV^;5o HD TVO^^fg-^T* 
^^HlVh-H, H„Vi.-H, HHVH-H{f-l-(i7^-^ 
8 2 3, 8 2 3 a, 8 2 3 bt^iSg^nTV^^o 
[ 0 2 7 3] ZZXits HI 5 6-^EIl 7 0(D:/n^y^ 
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B^^<=D:3^^-l/-^ii{£V^fc&^). ^-60)5^-^8 2 1 

a, 82 1b, s 2 1 cx^c/i^mo:>m^mmzio\.^ 

Xi>W^X^^o :z(DrzisbT>y^i-i)^^m^^Mii.^BWj 

m(Dm\H^(DS@^i^(Dm^'^m^izio^^xi)i&m^m(D 
mm 2 xm-< tz^oiz^i^-u—v <Dm}^.x^tzm^. 

Da-25^^>^;i/^3&§ffea)'T'— ^ 8 2 1 a, 82 1 

b, 82icj:!9 mmmiz^<. Mm^nT*5t) 
mmm^mmtmt^^o mmmzxm-^tzXoizD:., 

[0 2 7 4] Daft^wa^iZtttiafi^J-Dim^ 

ifcf::<SV^Sfa^<^T'ttSD^THLVH, H„Vr.. H„V„As 
NT SCft^A^S^T-^^.. $5,CC/Nfjfi 
©]«V>S<f^jtT-{iHi.V..tiQxTHi.V„-H, HhVi. 
-H. H„V„-H*)||^^tl2.fcA6HDTV{t-^ASM 

trffil^ S CI h t i 0 5 3 T-iftB^ UfcSm nJtg«:^{iEI 

9 o®§:^ise*M«llI^cg^^■r<t^t3 2JiA^f>3ii^zi£^ 

[0275] am 7 7 CDB#P^ieS®J^-&® 

2cDya>;'<^lIA^?>D 3{t-^©^3Atjg|55 5 1 

fe^fiS;{3Ei7 4 (a) (Dya^y^mcDm^^tm^tzm^s. 
[0 2 7 6] mw^mm-^^iiSf'< ^ y^wza^^^xx 

ts^b2 1 i.*)-D I m^i^.Xtjm- 5 3 0 <t !? D 2{1^ 

m^.mM-hxmhfi^o c®jiiJ¥*ia7 7®^p^@aB 
^ 1 5^-^>^;i/®HlV„, HhVu. H„v„*s{f:i®3i$ 

7.^ -y^8 1 2 a^:frbT. -^fiSc^S 5 6©Pif^® 

xti^zxti-^fx.. ^^mm^n. ^rHuVi.-Hm^ 

As-^fiKSnSo wCDff-^Ji^l' >;/5^7 6 5 aWUit; 1 
t;^-r ':^^7 6 5©A;b2{zX:tJ^n. -^fiE^S 5 6© 
H 1. V L A tfgi5 1- A;fj ^ it o 

[0 2 7 7] 5 ><:;^2lci3V^T. ^7 7©^P^ 

IEliEll::?^■r<t^^-D 2{t-^®HuV„-H, HhVi.- 

H, B.nV»-Yim^t^xts^tiwm.^b0 2\z^y)W^ 

$ti. >;^^8 1 2 a$:^bTS{l^*s6JE!S;S5 5 6 
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mtJ^tlho C:©HDT V{s-f-tt;^'f ^^5^7 6 5 a®ttJ 
2 J: D tB:t;a5 5 2 1 $:^LTHD T V{l-^A5tb;b$n 
•So ±aiO<td{cEI7 7©^P^iBm(3i tj^ie-r^Cli: 

V^a3?!I^A5^2>o 'fcias E17 7 ttB^P^lBaillT'tiD 1, 
D 2{f^©2o®|§Pg$:fflV^fe*s. mv^ODSm^^m 

[0278]E179{iDl, D2, D303Ji®i^aPg 

;i/©#f£:9-{4B#rae9{^fia i 5 tia® lt^ 

HI 8 0 ttH 7 8 ©rn <^ I^T-UiH^ bfc§«^t|g 
3Xtl^5 2 1 aSr;!jDx.fcS{f^T-fe?.o ^7 9©^H 
SmJ-J:'5SiJ3S-rs-i:J-J:t>. HI 8 0 ©rn <:7^f 

[0 2 7 9] mmt. H 7 7 ©BtF^iBaH, H 7 8 ©r 
D 5/ ^ la i: |5l DT-^) S o i © fc «)ii£H^{i«BS^s, 

128 l©Btr^EgEI©<ta5rD im-f-C^T©!!^ 
*^^^fi-racil*jT-#i)o ZCDm-^. 5=^-^8 2 1 
tSii^—$' 8 2 2©2-o©7=— ^ttT^'— ^ 8 2 1a, 8 

12 b, 8 2 1 clzit-<T:J^^—%liEmtJ^MSbX:^ 

2.. mixfi©<td{-i^SS«3Ctt— JiT-fe?>As^ae«]{'ii2 
*©PiSeiii:'5:oTV>?,„ X. >*;H ©7= 

— ^ ©F^ SiJ©Sffi^ > ^ ;i/ 2 ©SUt^— ^ A^S A $ ti 
TV^i>„ C©fcfe. §M«l{Pi|T-^>';T;i/ilQf3®A5pJtgi;}fe 
t). 12 7 9©P$F^ffiBIIIi;|BlD»S*5ffe.tl2.o 

[0 2 8 0] la 8 1 ©^F^ieMiii©:^^ liae^^Fg* 

i:;feoTV>^A5^ 8 2 1, SUt^— ^J' 8 2 2®ei^ 

tf-;/ hb— ^$:l/2^1/3lcmi:■r-i;{'<i:!3^ - 

[0281] I1182{i. 118 l(Dnf^WM.m(D^o-f3.. 
2 3©7'D >y^llf, US 0©7'D>;;^gI{C^-rii]^7^ 

T-iiB^ Lfciii^7^3 -^S'-h iBicfc toiJiB^ Sr^BSf s = 
[0 2 8 2] J.:i.±©J;-5t-x 1218 1 ©B^F^BSSE© 

tammm^-kmrn-r^hm^ 2©7D-y^5'Ei®^^tcf$ 

:agi5 5 0 3.-&fi£^5 5 6©IS4:*:rtitfflii^-r-&?>i:V^^ 
^^ifihho X> 4o©f£^7!)SB#F^S<]t^K$nTA^J 
-&5Et§5 5 t)ll3 2©ll^-&)5it^5 

4 8©F*3a5©[e]SS:7-D>;;<5'$:A:'3t"i.iij^i5S,:9-iC)i£il:T 
g^i^^MtJ:?). v^<oA^®rD>>^$rB#^f!JT-ftfflb 
USS S r i: ^> T- 1 2> c 

[0 2 8 3] W±®<J:^ 13 bT^#^t^^T-§{tMA5«l 
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^-t:^^h\^^m^ifi-&^r, 7fc^3^ Jiffi^J5T-{±^ AS 
K ^ ffl V^ Ti&# ^SiB^ b fc AS. 5 T'iiB^ U 

< ©^ffi{ilQ?S«^J 1 , 2, 3T-i5iB^UfeP SK^QA 

[0 2 8 4] X. C:n*T-©^SE«?iJ{±F SK^ffltC*,{g 
^?.o ^J^«v E83©J:d{-fl, f2, f3, f4 
©#flS©FSK^P^&fT-5»-^. ^^J5©l2 5 8©{t 
^^5Eaia©J:o{ci^;u-7"^t;^^TV^. §^^;i/-7'©{l 

10 [0 2 8 5] 0 8 3^rj5V^TJl«^i!^f 1 , f 2©iii?aiSj 
P8 4 1 $D1=0 i:^«L. Jlj^mf 3, f 4©M|?S 
ffS¥8 4 2SrDl= 1 i:^«-rs. ^bT. fl. f3 
^D2=0, f 2, f 4$:D2= 1 I2|{c^^ 
-Ti^tc:. Dl, D2©^lbit. lt2bit®P^MS 

3Ci5t^T. D1=0, D2=1*SB^T-^. t = t4C 
*ja>TDl=l, D2=Oi»sS5feT-t?)o *tC/N*sfg 
V'>^-&(it = t 3(CiDV>TDl=0®J^As, t = t4{C 
i5V^TD= i©a^Ass^-e^i>o C d bTF SKOPgJi 
20 Seii*s-r-§S„ ^Sii«?!l3. 4, 5T-S^B^bfeBft^{i-^ 

®pf jis©stii 13 - © F s K ©^^s^^s^^l:^5^;^&ffl v% :g> 

Ci:*)T-§2>o 

[0 2 8 6] X. 12 8 4®i-5'5:> :rn ^' mt^s-TfiS 

•So ^«?!l5{iASK©fe»^^I3^S^*s-et i,„ 
[0 28 7] S 8 4 ttfB^S (R e c o d e r ) /ig 
mm. (Transmitter) i:fl*feSg (Play 
e r) /^{sWl (Receiver) CD^a >y ^|2^SS 
-To 

30 [0 2 8 8] EI8 4©^D>><;7^{c^'V>T. ^jlft^ 1 . 

^mm 4 3 ©^BE^?ij 5©vsB-As Kmm:^^ifimm 
m 1 ©i^fsi5]s& 5 a ^mmmmm^mmm^Tyy s 5 

7 aCi5#A^^. §fl^4 3©§{tlIIE§2 4 a^^^S 
^fi-^T>7'8 5 7 bt:l!S*^x.S3i:i3J; !?. ±<m 
b^fiK(3 s . T- iiiSj^^ B c jo v ^ t {± a s k {f-^ 

{±^TVSB-ASKffe2>;t«), VSB-ASKil-^ 

^ A s K {f ^ ^ «BS b T BiB^ -r 2. o 

[0 2 8 9] SI8 4®i!;<^^|SiB^-t?>i:. HDTVft^ 
tiVideo enc o d e r 4 0 1 T-E.^^n;t^2 
40 o®7=-^t3^(te>ns ^l7='-<5'?iJttECC3i>n — 

4 4 a-C-KtJ^f-f-'fb^tlfc^. T r e 1 1 i s Enc 
o d e r 7 4 4 blci »3. h \^ :^n-^it^ tiX s V S 
B-ASK®Mo d u 1 a t o r 7 4 9 iCASo Rec 
o d e r©:^^{SO f f s e t Generators 

5 etc it). offsetm^km^tz±ximms^8 
5 3ic<t !?. ^^5^-r8 5 5±izmu-^tiho 

S© Transmitterl ® J^-^ti Offset 
Generator856tcJ;t)D C:fP-ty hSE* 
50 ASK{l^{3ag^-a-TUp converterSa 
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CD4VSB, 8VSB, 1 6 VSBCDVSB-ASKM 

[0 2 9 0] -yj. mmmmx^%Bm^titzmm{S'^itm 

^^^y K 8 5 4 aT-B^^tLTS^m^B 5 8 ^mxm 
l:<^li^8 5 2 h^m^ti^o 

[0 2 9 1 ] mmms 5 2 b-vA^^j^n:^©^;*^^^ 

8 5 2 b(Z)7^;U^ 8 5 8 aSr^T^ mmcDVSBmcD 10 
ASKMIiM8 5 2 b^C.J;!9. mii^n^o «^fI^CD 
^l5^-^JiJ{iECC^3-^'7 5 8 atcJ:^. nz^- 
fTH^n. ^25='--^^iJf±T r e 1 1 i 5 
9b^ECC5^*ZJ-<$?*7 5 9 alz X ^ :r.^ — BJiE^ti 
'^l.X\f^:ty'zi—V4: 0 2lZX\)^ mmS^lZi^ 

[0292] Trelli s^g=^{bS(Z)ig^jnfc X,^mm 

(Dm^. §{1^4 3©F ilter858 a(i. ^1 3 
AlZ7r^-tXotiiT±u^TYm^(0^-( >^-7 yr-^B* 

< UM^DF i 1 t e r 7 6 0 a^^V-^^d 

i^'^Xfixi^<}i^mm^t^<^i\:.'t^o :Lfi^m\'f^tz 
isbm^ b\Z7j<-tXolZ^ 1^— htt^Df{57 8 2JCJ: 

7':^^^TV7^;l/^ 7 6 0 a^ON m^i^U 30 
V^B#, OFF-r^C:i:^Cj;!?. F i 1 t e r :5{t^ 

[0 2 9 3] ^fc, EI8 4(7DjS^^ 15^-^?iJ^^25^ 
ct-5^SS:^H i priority (HP)tffR 

$:f^i2^/i3^-r^:i J: • >^ ^ v > § 

40 

[0 2 9 4] t^tzMl 3 7. [3 17 2\Zirs~^ XolZ %V 
SB-^l 6 VSB(Z)fei^^a(c4DV>T. ^P^^fO^tlfe 

E C C^*:3-y-cD^ D fJIEt^r?- K^-O^^t^T^^^ 
■V>^;i/T*^x.. H i g-hP r i o r i t y (HP) tf 

HPtf|goD^^-b'-hiifg<;fei,fci6<^i2lg§^::*D 
V ^ T ^ y X^^* b{t^;f)^^'fb L L o w P r i 
o r i t yfS$g (LP) +ifB;i)Si5g^^nT*). HPt»$g 
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isb^mm^i^'^it \^xi)±^(Dmmi^'^it~r^fz i^xm 

[0 2 9 5] (mmme) mscDmmmizxij:^mM(D 
i^mtm^^^mmmn^mmizjit^m Ltzm^mm^ 

^m5Xlt^m&m(DASKB:m:^^lZ:$:mM^ 

mmLrzm^^7r^i.rztK m\:^mmxmi 7 scoyv^:; 
^m^zTjkTJiot^^mcDA s KtmyjAcDmm^^mm^ 

^mizi):^^BM^j;t^mt'^Z ti)^X^ ASKCDffe, 
PSK, FCK, QAM^3*^B5c7)C-CDM;^^:g:M 
ffl-r ^ :i h J: ^5 pgjiSi,^ j:tjc^^pg;iM(D^fBO^^iB 
i^:6^Rjtg^:fei>o m7i^(DXolz:^mMm'iWimW:. fei^ 

[0 2 9 6] S-r. 1 6 QAM^3 2 QAMO^MIB^ 

m^mmiz^mM(D c - c d M:^^^mm i^tzm^m^^ 
x^m<ti^j:mm<h-t^:^^^mBM'r:^, mB4itm 
mm 5 x^mcDv s b^ 9 a s k ^m^^tz^m • mmm 

W:lZ-D\,^Xmmi.tz-t^. :Z(DmS 4(DASK^QAMlZ 

m^xijm\:.m^i^m^ti^o ms 4. mi 7 3xitQ 
AMizc-cDM^mmi.rzm^^mmir^o j^^tqa 

M^C-CDM^a<bUfc-t>0$:SRQAMi:D?-5^o ^ 
1 3 7 ^0 1 5 4 T-{i. *^0^$reiMS^>^^ A^Cio 

[0 2 9 7] E18 4. HI 7 3^si0^t-^i:. mm.mm 

^^>zj—^'4 0 i(Dmimm^>z2'-y4 0 1 atm 
2mm^>zi-^*4 0 1 b^cj; ^mmm^ti&mM^iz 

^Slbm^^L. XiJ^7 4 2(D^J(Dmiy^—^mX±im 
7 4 3tCHLV^^:55^^CDf£j3gBj^^ft^g^^2^-^^U 

A:t^fP7 4 4^3h„Vh ^^m^'^ts^w.mmis^^x 
t3i^. ^m.mms 5 2 cD^comms^7 4 9 izx:tj~r^. 

miy'—$^mXti^7 4 3Xit. ^^-IJIEnf-FA^E 

CC&7 3 eiizis\.^x{&mm^izmu^ti^o -ys. m 

2 5^*"-^^iJA±i^7 4 4{CA:tr^nfc^2 5=^-^^U(il 
6SRQAM. 36SRQAM. 64SRQAMc7:)J^ 

2bit. 3bit. 4bit. iztj::^, ZCOiS-^ 
{iECC 7 4 4 a(cJ:|p^D^-^{b$tifc^Trellisai 
>3-^a57 4 4b^CJ:^) 1 6SRQAM. 32SRQ 
AM. 6 4SRQAM©J1^. El 1 2 8 (a) (b) 

(c) fC^fTrellis Encoder7 4 4 biCcfc 1 
/2, 2/3, 3/4CDj±^(Z)Trellis^g^^{b^n^o 
«?U^«^6 4 SRQAMCD*^. ^ 1 ^Uii 2 b i t 

T^2 7=^-^^iJti4 bit ttji^, :Z(Drz^m 1 2 8 

(c) (C^f ct-5^TrellisEncoder7 4 4 b$:ffiV^. 3 
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b i t5^— 4 b i t bfcRatio3/'4®Trellis E 
ncode?&ffao 4ASK. 8ASK. 16ASK©« 
m&X-l/2. 2/3. 3/4©hbU;^3i>:3- 

?, -:35-f^-7 -iJIEtg;^ A5±As i, }t iilHj— CD5=^— <^ — U 

3 b i t/s ymb o lT-SSfc«). 1^12 8 
.(b) (e) ic^^-Rat i o 2/3®Trellis Encode 
r7 4 4 Trellis Decoder? 4 4 q^ffifflT*^. 
©p'P-;'^'Eliilll 7 l®i3tc^eSo -©U. Trellis 
Encode{±[llSS>5s«litC3fe^fei». 6 ©III 8 4 © 

^FS UT v^ne^^, ^ 1 7^-^ ^'Ji 2 

^^J^Trellis^^F^-fb-r^Chtcj;?). cn^ — 

^ 1 v'-^^fKD'T r e 1 1 i sn^<t\^^ 

?.i:V^^^<!ISA^fe5o ^^©tt-fttt^fi^J 5®ia6 4® 

^as 7 4 9 X'^m^tifzm^mmn^^m 8 5 s {cij 

V^T. >'WT;^^^il8 5 6 titl ACyN--l'T;:^^ntf 
rj:^8 5 7 a(c J; tJ JfrtJ^n^^'v^y K 8 5 4(zJ; *)m 
^5"— 7" 8 5 5±CiB®^ftlSo 
[0 2 9 8] l5mm^(Dy Jt-—-^ V M±E1 113 o^fm 

^^m7L& \ 6 SRQAM®3Efi^8 5 9 t;it»IEASi3M^ 
f 2e©2 f =®i^iK^<Srfeoy^^ 
D ^{1^8 5 9 aAS|i]^{-|3^^ns. JliKISf 
BiAs*c%/>--l'7';^{i^8 5 9 bCJ; ti> AC^'^^TT.^ 

1 1 3(c^N-r3»oa*, 2e®#fiiBi^As^nTv^st 

A^#:£-rs, l3M^S*OC/N^^;L'tCi DM^8 5 9 
f3iib2m±xms^8 5 9 C3&t,Da©i^ASi3®S^^ 

[0 2 9 9] id-^fz 1 6 SRQAMSfflV^fc»^^ ft 
^^■SiagtiSl OOi^t/^So X3 6 SRQAM5rffl 
mi 0 0®J;5t^t-S„ 4ASKs 8ASK 
^5 8. ^6 8 (a) (b) (Di^otiM 

c©«^^B^-r5«-&s m^^^:^ f 8 5 4 

iff ^8 5 9 ^/WD-y hft^8 5 9 aA^S^ 
$tis tfrtit§8 5 7 btitjtiiti^nSo 
aB3^®S^[i]S§8 5 8®7^;i/^J' 8 5 8 aic J; (3 2 f o 

^8 5 8 btCi?) f oOiBiS?SA5S^$n«^a5 7 6 0 

o^:::^^v^T^e^i±ap$^^?.o ^®b#. hdtv^^ 

®lgC/NfilO]^V^^lMi31fe7^-7'8 5 5 Sffll^fcJ^ 
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1 6 ^cD^n^^cD^m b^-r < ^ ^ toanggp 7 

6 0^C4^V^TD 1 i:D 2®^7J*5aM^nSo ^LTSi 
^7^:3-^4 2 2t J;»3±{g^ASB^$n?.o HDTV 
VTROJ®^^J;tSl 5Mbp s ® H D T V®lStf b 
b- h®TV{t^AsS^$n5<, C/'N^g#fiV^t^7'3i- 

n^hii^vAo :^^^^T-mflg®vHS7^-7" 

i:a3^.S®]«C/NM7^— rtiil OdBJiL±C/'N® 
^*5fe§o ^ffi^C/'N«®(giVMfy^:3f7^-7"8 5 5 5: 

fflv^&J®-&ttc/N^6^)i<s^^fetol 6fi-^3 6fa©{i^ 

^?|JD 1 {iS:tT-&-£.*s^2 7^-^?iJD 2®2b i t 
b<{i3bit^jL<{i4bit (D^-'^jmM^X^ 
-f. ^l7'-<5'3?iJ®2 b i t®5^-^2?iJ®a^*L*s||^$ti 

So 2®®FtS^®HDTVIIi^(M^S:HBl^||^Ufei^ 

1 7=^-^5' ^y®fib- h (Dmmm.m^. 
[0 3 0 0] ^feEi 1 1 4 0^0 v^miz^s-t^^i^y^ 

20 2 7='-^3?'Jtii:^gP7 5 9i:^2 7^-<5'J?iJA:*fa57 4 4 i: 
^2ili^^=i-y4 2 2 a&^B§U ^It^— ^^'JDi 
®a^5r^a^-r5^JKQP S K^®^^g|S:^)OiE£tf 

hp- t-^ffl®i3^s^^a8 5 1 i)—^(Dms,mmt 
vxm^x-^?>o :z(Dmm.itm i y^—-i'^t}(D^cDmmm 

^i^^X^o -:)S!3'7'f KNTS C^l/-b-®iii^{t^ 
^Edmm^X-^^o ±iz!i®HDT VM^^®St5; 

^ET-s^bfe«-&. ^ 1 v'-'$'m<DD im^(D^-b^m 

JiS^Sn'JtV^, r:?* t)|B]UPgjiS®HDTV{l^*s|g 
^$tLfctr7^:^5^-7-8 5 5 SrB^bfcJ®^. -:)^®a 

mtj:mm.(D%mn^mmx-i,iiiD t vii-^. -;?®ffim 
'&«j^®§ess^«MT-tt'7 -f H N T s c T vm^ifim 

^X^^o -o^ t) 2B®pgS®ig-&P)&:SC/NfitSrt 
X 4 o®M*^-&fc)-a-®^^s|^SAs||^Ta i: ^ 

sc5¥ffl^{i^b<®*^c^fiK{3/d;5o mi^mzim^ 

40 iSE DT VWt'^!— <$7'©lilE&*ai^{±HDT V®7=^3-y 

hX^mx^^o C®.toC-HDTVi:EDTV®ilH 
®l3fi^S^tg:^*^^'&«> 2o®^'f 7-®iB^S^^e* 

n^T- § s »r^^/£^,^^ffi^s^®^^lAsas^T- § s t ^/^ a 
as*5feSo sfe^^ffl#*>;*fiffi^&®c/N®i^v^7^-7• 

A>?>f£ffi*&®f£C/N®5=— r*T-. SsRiSKfCJi&bT 

50 ^mmcomji^i^^m.-r^ztii'mmt.tj:^^ c:®ffeoi3 
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[0 3 0 1 ] mmm 5 x-mMi^tz as k iz x^mmi)X- 
m^2m(Dtm^^mizvxmb 9 (c) (d) 

-^1116 8 (a) (b) lZ7j<-r^^lz4m(DASK^8m 

(Dmmihx-^io 

[0 3 0 2] ASK©:^^07'D >>^IIli±lj8 4 tmil' 
T-feSo EI 1 7 3©J;d f-'feSo Trellisi:AS 

7^- ^ ^fe Msy{ b 1- S ^ i: J; ?, iise^ Pis 13^ 4) T- 1 

[0 3 0 3] z.:Lxm^mM>h(Dmm-\z-o\^xm^ 
mmzK^x-§^mi>'S^^c/N(Dy=—rt:m^^x 

f So {^J;^«l 0^m<Dy^~y'lZit^X. i^ffiC/Nfil 
{i 1 OdBW±|fiI±bTV^i>o ClCD«-&^ 1 0 20 

[0 3 0 4] biPb. *^B^®»-gr^ ^-r> ^fTT^-T- 
T-^ l7=-^'^Jt) b < 2v=— ^?iJ<&l3^S^-r?.a 
1&^o<5o i>r{c^*7^-:?'®C/NAi:^rl3{zrpi±bfc 
^jST-*«BJ Sr^ toggffl bT *5 It «±{fi® 7=^— pgJl® 
7=^-<5'^J^«^ 3 y'-i^mo:)^—^ 5riiiD b> 3 
PiJiODe 4 SRQ AM^B ASK*se^:g^t-^;^->'^• 30 

M-t^o zcDmMmmifimMvtzmm.'^X'^f^m. mm 
^xms^—^m^x-smi'im^titzmm.y'—y^. m 

1 y'—^m. ^2 7^-^?iJb*^l3^S^T-t'&VMBa*& 
© 2a®MMI3M^B^^ET-B^ bfe:^^. II 3 ^-i' 

mm^x ^m^ifim i > ^ 2 7=-*-^ mi^±izm^x 

?IT- # S S o 

[0 3 0 5] d^T-mS 4®B*i&<^©l5iB^tcMSo B 40 
:£-tSSt{iS^^7^-7'8 5 5 K 8 5 4 tM^ 

B^lElSS 8 5 3 t i B^Efl^SrB^ b^^^il 8 5 2 
{3jii?>c m^gPJiSISS^J 1 , 3. 4i:li(S|Bl»>feKi<t4 
-rSfetolJiB^Sr^Bg-r i>o «iia57 6 Ot-^f)^!?^- 
^?|JD 1 i:^27^-<$'?iJD 2 4ll^b. »2T^-<5'?iJtt 
VitabiT^r}— <57*^CDTrellis-Decoder7 5 9 btc J: tj^ c 
ode gaincDi^V^3l■7— sTIE^^tL. — 1^— h{i<S< 
>fe S „ D 1 . D 2 <t-l-{ilii^7=^n— ^J'*- 4 2 2 J; I) « 
si ^ n H D T V ® Bs^^m -^A^ l±i ±/ $ ix ?> o 

[0 3 0 6] t;l±{i 2 o©pgH^ *,oMM,i3^S^SM 50 
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cDmmmx-$>^ tK mz 2 m(D<mmmmiz 1 m<Dmm^ 

8 4 [5] b^JES;-? $> 5 1 7^-^ ?|J T D M {3 i t) . 
$f>t3 2o©itr5^-*'>*;i/53^i!]b3Ji:PjtC3 bTV^ 
El 3 1 t^^■r<t■5^^. S-fHDTVM^ii^lffii 
1feji>n— ^^4 0 1 a©cfi®l| 1 — 111^31 > 3—;$'" 4 
0 1 ci:^l — 2il]^3i>zi-y4 0 1 d{c<tt)^ 't'^ 
i:e^©B*0<l-^©2o©7^— Di-ai:Dl-2t;r^gf 
■^tiXtim 7 4 2 ©^ 1 7^-<5'^JA::^;gPicA3t;$nSo 
MPE G^J'b— K©IiiR©T'— ^5!jDi-i{±ECC coder7 

4 3 ati3V^TCode gain®l^V^P <3 fTIE^^-fbS: ^ 
ti. Dl-2{iECC Coder 7 4 3 b ti5V^T3i^©Code gai 
nS*)OMt)lTm^^b^$nS, Di_ii:Dl-2i±TD 
Ma57 4 3 ctCil^B^F^^fi'fb^n^ —ZXDy^-S^m'D 
ii:^§c Dii:D2(iC-CDM^^a57 4 
nM^'s^v K 8 5 4Ci!3MM5^-:r8 5 5±IZ. 2jl 

[0 3 0 7] S5&B#{CJi. m^-^^y b- 8 5 4 J; 19 

$n:feB3gie^{i^ ms 4xmmLrz(Dtmm(Dmmz 

X*). C-CDM«^eB7 6 OtCi!3D.i:D2tcm^$ 
tl?.c ^15=^-^^iJDi{i^l5=^-^tti±»a5 7 5 8©(f 
©TDMgP7 5 8 c{c43V^T^ 2'0®-t^-7'5^^ >^;i/D 
i-ii;Dl-2{w^^$tL?). Di_a(iCode gain©iSV^ECC 
Decoder? 5 8 a{C:fel-»Ts t)aJIE$tl5fcto^ Dl-2 

®^5^n-y4 0 2 atdj; 15 LDT V*SDecode^ntB:;'j 
^nSo — :&Dl-2ttCode gain©a^©ECC Decoder? 

5 8 bt4b'V^TM•3fTiE^^^Sfc». D l-liClt'<S t 

§ <:&V^i:B^T-§:feV^. ^bT. Ill— 2ia^J^>=3 
-^4 0 2d{C^3V^Ta^$n. D i-. i:-&fiK$tlT, ^ 
-f KNT S C^^U-— b-©E D T VASf±i:tj$n5. 
[0 3 0 8] |g 2 7='-^?iJD2{iTrellis Decoder? 5 9 
btci UVitabi^^^tls E C C 7 5 9 ate J: »3 — 
rriE^ns ^2@i1*:3i>r!-y4 O 2 bt it)^:^®^ 
(t-^il'&fJs D.-i. Dl-2i:-&J5S,$nTHDTVAS{±i* 

<m^-r^o t^e-oTT^-rs 5 5©c/Ntt*5/J^$v^:a 

©7^— 7"8 5 5 ©«-&Di_.. Dl-2-:?* f? EDTVA^S 

Di-as Dl-2. D2-0*?)HDTV{g^#S^$nS, 
[0 3 0 9] d ^ bT 3M©PtM©MM§3g^B^^SA5 
mM-t^o tu3d>©iat;:7^-r8 5 5©C/Ntti::3X 

fi^{i^ i3t^s ^-t: # s mmmmmLtz^^Tv 
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[0 3 10] m^^mi:)m^m(DmmE^m<Dmm^i!^-^ 

1 3 2(DiimV^y^m:.7n-tXz>lzm^y'-7'8 
5 5±lZltTi^-^7.MAiD%^mh'p^y'i7 8 5 5 &tm<D 
Ti/-^^n<D'Q(Dmm.V'>vi' 8 5 5 b*Ji2^$nTV> 
■5>c l25^^-r•S>ct^^-B3gi^^>^<5' 8 5 5 a®it>:StgB{C3 
©S^iB»^g^8 5 5 c^^lt. {feCDffi^$rDi-2H3g^ 
ffi^8 5 5 di:1-5o 

og'J>3&< t*) 1 ^TflffKltS, :iCDcti{c:{±LDTV 1 7 
b ^ ^> 8 5 5 ei(D±m^(DD Zmmm^ 8 5 5 e tg3 

>v b{ifffc^j®*ii**^v^c $-r)ii^[Rih^:&fp]©7^ 
;^8 5 5 f (±Eltc^s-ri^ t^i^h^>i'<>i:-S{b*< 

m^^mmizm^^titzD.-A'&mmii.s 5 5 c^i^itT 

G 1^«^^©LDT V©iiIKT-{±fe?)AS|B]— B#F^©ia®± 
ft^OHB^SrSPT-ti... UT^i^»3«^^tI{ilg; 
P^fC^tfed^ L D T V(D^±tj:mmibm^^tl 

[031 1 ] SfeJi63^>)B^B#{C{i-N>j/ K h \^~7. 8 5 
g -r J: 3 «^ h ^ \y ^ ©-gp® U *^ - X U 
;feV^„ ^®«-&{-i5V^T^JSIl 3 2T-^-ri3» 

[0312] bT. :^^mr-mim h 5' v^ay—^ 
®30?V^^:®{CLDT Vi^W- K®IIjtf^$ri3»-r i. 

[0 3 13] ifclc. 3r^(Ci«3i©^i^ !?ll^{::^^c^^^5 
:^i6^iE'^i.o 01 3 2©:&Ti^5"^-rJ:a{c:D,-ai31^ 
MJ®8 5 5 C^IStt. LDTV® 1 71/ — A^rlB^-rS 
i:i:*j{cD._iiBfl^«:^8 5 5 C®-g|5{c ^ 5. (cJ^^offi 
:^©D.-, • D2f3^M^8 5 5 hSrlSftS. ClO'^^lC 
43tt?)1t7'^-V>^;i/Di-i{C{iLDTV® 1 7lx-A 
®-g|5®tSfgA5f3^$:nT 1^-2.0 LDTV®a»)®tf^ 
4Di-. • D2i3M«J^8 5 5 h©D2l3^^:^8 5 5 j 
lcM«bTi3g^-r-Sc 1t7'5^-^>^;i/D2{itl-7'^^> 
^;i/Di-i03~ Sf^fflT^'— ^i3^»^*-r)„ tigoTD 
i-ifcDaT- l/3~ l/5©®«®7^— 7*±®LDTV 
® 1 71/ — A®W$g$ri3^T-#2.. K Ix— 7.*s$ 
{C?RV^'mJ^T-fe?>««i8 5 5h, 8 5 5 j (cf3S^T-S2. 
fci*. K® M/-:xB$p^T=,{::j±-<TB§p^*)®«*) 
l/3~ l/5{C^eSo tieoT¥i5l!3i^Jg^^»-r's>y 
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H© M/— 6^cMv^T^)s z.a:)W$.-^'^^\-\y— 
ycl-^6t^*5i«<^e5. ^©fe»Da-iOJ^*i®J®^{cjt 

/<.T $ 3 ~ 5 ^§^gV^^3^ i? BtC;: 4) ^^Tfc L D T V® 

[0 3 14] C®;^iCi<i2P§Jl®VTR®^-&. DzlB 
^ffl^8 5 5 j S:B:£-r-5^tfeA5'&V^fc». iS^^©^i^ 

5 B^fctts^T- § v^c 3 ^m(o-mmmMN t r t:: 

V ^ t (i 2 pgs {r Jt 3 ~ 5 fgj^V ^ ^ ?) B§ lii^ 
i^Jg*5M'fe S V T R A5||]l-r i.o 

[0 3 15] fAiimM.m-^\mmMm-:f5^^m\^tzti^ 
1 6 QAM^©iim©s^:^^T-*>. mmmommn^ 

[0 3 1 6] «e3R®igM^ciii^^Ei^t- 5;^^®^^Pg» 

F^®iliia®il^®ifcep^ll^-rs::i;ttT-&^fV^„ ci® 
20 fc©ili®®#rD -;i?®BtF^ffi®rft7cili^bA^B^T- 
#;^tv^o *i^B^®P§jlS©HDTVVTR-r-{i 

LDTv^i/- KT-ttfe2.i)5, mmcD^yo ^^^(Dmrs 
t^©■rnTl^^v^il^^¥ii!?ll^^(zll^-r-§ 

[0 3 1 7] *^B^®HDTV®3®®Pt«f3g^^fT-:3 
fc«-&i3®fl^l^® C/N i: t JiH D T V^©]B 

N *s^£v^«-&^^tg®^gt ^^KM,s^^MT•s^ L fcJ© 

■7-1' KNT S C^®EDTV</I/— F©TVM-^4) 
30 b<tt{g^^jgNTSC^©LDTV^l/— K©TV{t 

[0318] i:x±(Dj:^iz7^mBM^m^^rzm^^mm 
[0 3 19] (mmmi) mmmi it:^^m^ 4mm(D 

B^^Pt»ei^{CfflV^fe^>®T•a&Sc llit^ll 2 T-lttB^ Lfc 
4 Pili®eSI;^^i: 4 |5tS©Bitt^T^-^«Jt4imtf^-&^3 
40 ■^^.ctf^J: 19^9 i®S{i5i5S'SJ®mi3^-rJ:dtc4 

«®sft^^*^T-t So mizTT^t^^izmmmmis 

mmi^S 9 0 a. ^®^1^{Pi)tC^2§fl^®8 9 0 b. ^ 
3S:{1MJ^8 9 0 c. ^4§{tffl:®8 9 0 dA^T-^ i,„ 

[0 3 2 0] 4PgJlSr^^-rS{C(±^iat is 4S©i^ 
mf^m^^ ^ -a jIEtg;^j©^sy^b J; S 4»®iiS|t§« 
ifi-^^tK su#^iP§aF^®C/N^AS::^§^,^fei^)4BT■ 

50 V^„ 31lie^T-feS®{i. 2JiO!^SP§Jlh 2ii©i^api 
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[0 3 2 1 ] E19 3li^m^m3<DyxD ^y^EITfei)^ 

^^ti^o ^gSIllg&4 0 4 a. 4 0 4b. 4 0 4 ctZ)F*g 

1 tZ)t^CD^g8[HlSg4 0 4(Drv ^Ei^lB]l;:^CDT-HJiBJ 
(i^^-r^o ^gS[llgS4 0 4 a^iiB^t^M-^^fg^J^K^ 

[0 3 2 2] $TA±rbfcBft^M^(iB*^^ffi^[ll£&4 0 
4a(lJ:t)iS^^^hf£:^J55.^tc2^fy^n^o 7jc¥^ 
iiies-ra^-r^iU$n^fci?)4o(7:)^^^a:i:b^n^o m 

A:b{t-^:b^^ii:i 0 0 0*©HDTVm-^©:^^H 

[0 3 2 3] i£:®^^©Hi,Vdt-^(±^SI[Hl^4 0 4 c 
S!j^tl-5o eeoTHi,Vum±rtt^Jx.KSia2 5 0*. 7J< 

[0 3 2 4] -yj. smmt^^ 

1 1 2 clzX^ l-zxDl.Rm^lZ'^^^ti. EEIia5 4 0 

m^. 6^mM^4 0 4c h'^m.mi 1 2 ccDrsi^Km^ 

$:3o^(tT*j J;V^o 

[0 3 2 5] igi^^tE^^^CDHnVH, Hi.Vh. H„Vi,(Z)3j5£ 30 
W^J^Kfg? 7 2 aic J; 0(Z)H„Vh-H{S^^3^ 

fflifl-^*5SB:7jc¥h'fe 1 0 0 O*©^'^. ca)ft 
-f-tiTk^. aia::S-fRjtc 5 0 0 1 0 0 0 *(Z)J5!c^$: -fe 
Oo ■^UT^glilg&4 0 4 biz<t 5 4ocDjE£^C;:^gt$ 

[0 3 2 6 ] t^oTHL.Vuffl;^7^ bT7jc^. ^E:SrpI<Z) 
5 0 O*--? 5 O^CDfig^t^^gS^tl^o :itl$:HHff 

5 0*- 1 0 0 o^com.^^^^. ^^mi ? 2 bT--^ 
^^ti. BBm^^t^^E.m^4 0 bdX'EEm^n. d 40 

«^ 0*-2 5 OT^aTCDfiE^. LHo^ D.-sff^ii 

2 5 0*]^±5 0 0*l^TCDMIiK^^^HLo^ ti D 
2-Wt^{i5 0 0*W±7 5 0:$:Jii.T(Z)^^. HHo^ 

Ds-^m-^fi 7 5 0 1 0 0 o^i;xr<Dm^m.^ 

d^$:t)Oc CcZ)^^[E]gS3iCct t)PtilS©^'-^«5i:;f)^ 
T-&i)hV^^a^:;f)^^^o C(Z)|219 3CO^giiag&3 
V^T^ffi01l2T'i5iB^bfclII8 7(^ii«^l(^*t^^S^lH] 
g§3 0Da$^3^$:M^:^^^^CfcCCct 4 jfcDPgJiSei^ 50 
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[0 3 2 7] ^oLxmmmv'-^mmumm&m^ 
tzms 8(Dm2mmm,tm\:^m^tm<'fxh^o ee^T 

3 7(7)«jEi!c^^^-^i5^{l^^fe^c :i:iXlt^m'^37 

[0 3 2 8] mmm2izi^\.^zms scD^mmoyxjy 

ti. ^31^— fJIE^tl. Da-x. Dx-2s D2-1. D2_2C^4 

[0 3 2 9] z:ixm9 Ali^^S^S 3a:)ruy^mx 

:^gl55 2 3 a. 5 2 3 b. 5 2 3 c. 5 2 3 d^Ci3V^T 
EI9 3^Z)^g|[lS§(:::^^V^TSa09b:tLL. L 

(07ic¥. mm:^\^(D^m^it^^hihL{±i/4. l 

L + LH{±l/2. Lb + LH + HL«±3/4. LL + 
LH + HL + HHiil©^:^^^i.o LHfl^ii^®!^ 
5 3 1 alzX^^m^timm^^^^5 4 S a^C4^V^TL 
Lfl^h^J5K^tlTlil^^J5Ka5 5 4 8 c(^)Hi.V,.yg^{C 

A±r^n^c is^'&jsKgp 5 3 1 ei<Dm<Dmmizmi^xiit 

mS 2CDilj^5^3-<^'5 2 7T*lft0^bfccD-e#SS1-^o 

HHM^«±^g|^5 3 1 btCjzD^S^^n. Bj^ 
^j5ScgP5 4 8 b(::A±;$ni>o H Lfg-^iilii^^jsKas 5 

4 8 bf3*5V^THH{t-^^'&J55,$tl. HHV„-H{g-^i: 
^^!9^gtS5 3 1 ctCct ?)^SI^ti. 11^^^355 4 8 
c^Cj^l^TLHhLL(D^^M-^il'&SK^n^ Bj^^M"^ 

^^^35 3 3:i)^e)ad±r^tii>o ^bTEI8 8c0^2 
§{l#<Dffi:^a5 3 6-eTVfi^i::feDai:t;^n^c ^<D 

m^. mm^i^mmi o 5 0*. ^^iji 0 0 o:*:cdhdt 
v{t-^7^e>«Ei9 i(D^mtjjmmiz7r^hrz4'D(D^m^ 
mzx^ 4-:>(Dmn(DTvm^i)^^iM^ti^o 
[0 3 3 0] T vm^(Dmw'&m b < mm-r^o m 9 1 
tms6^-"z>iz^t^rz(Di)m9 2(DBmmmmmm 
T-fe^o z<DXoizc/i^(D\^±t^i>iz^mmw.s e 

2d. 8 6 2 c. 8 6 2 b. 8 6 2 aJcJsi^T Dx_x. 

D^-i. D^-^tdi^tm^x^^mm^^-^^ 
[0 3 3 1 ] ^mm^ommBmom^m 9 sej^pgji 

«iiIllCDct^'(cC/NcDfpl±i:^tjt:iLL. LH. H 
b. HH{t^cD|Itii^^>-^;i/:6SB^^ni)ct^^C^ 

nt^\^±-t^o b = bd(Z)B#bb<t^. b = bc(Z)^b 
b + bHft^. b=bbcDB§bb+LH + Hb{i-^. b 
= b aOD^b b + b H + H b + H H<t-^:6^S^$n^o 
t^oT. J^M^CO^^^ 1 ^-r^^ 1/4. 1/2. 3 
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m^i^mm^Am. i o o o *cdh d t w(Dm-^. 250 

5 0 0*. 7 5 0*. 1 0 0 0*©T V«^*5ff ?, 

LaT-C/N = a. LbT-C/'N = b. LcT-C/'N = 
c. LdT-C/N = di:;&»j=&-^CD§:{SS6:®T-2 5 0 
5 0 0*. 7 5 0*. 1 0 0 0*®iiiK*5^§it,tl, 
So ggffllLaWf*)T-*jC/NA5^TU. HDTVffliSK 

;i/*^(f®B*,'ST-li7 5 0*. «:¥(^©Dfl6.'^T-{i2 5 
0*. rf-;:^ b5rSltSFflfe,.^T-tt7 5 0*. giO^F^ 
©G:S&jS-r-{i2 5 0*. fte^t®^^SfeJ®T-fe?.Lm;^, 20 
T-t 2 5 0*CDillWT-S^T-SSo ti.±©ia{CUX* 

^B^raKWfeiGl&^t^Sc: tic i !5^^e3fe«^$i^TV^s 
:^ ^T- JiSfiS^T- ^tjiifi^ tzM^X- ^ S i ^ 

^SU^^3aS#$)S<, 0 9 8©F§eeji^lla{CS^-r 

<t -5 IC D a-i5^ > ^;UT- ^ffl D h IB] 

bSiSffllliSDSrStjiU Di-2. D2-1. D2-25^-\'> 
;^;i/T-ffeOSmc. B. A$rSlj@|-r-5- tlCfc 13. SIB 

;L':^^;^ h®Si!J<&^fcb5fe3t)S/S)ffe® 3r3©#M^-9-- 30 

[0 3 3 2] (HJEt^J 8 ) tAT. ^ 7 ©IISS«?iJ tc 

aotijB^ri., ^SE«^j8{±*^B^©p§sse32i*iC^ 

-5. 121 1 5(Dm^mim(Dm^mm(Dya^yi^mizi3 
v^■rv^ ^ 7 6 2 A-e>A±>^nt5iss#®tf^iiii,^g? 

4 0 5tzJ;>)miinbfePgJl;^3t®7^— ^Di. D^, Da 

i$^fya57 6 5 ^^i^^^T^'1' ^ 
4iz^i^xm^(DSRQAMm(Dmmm(Dmm^^{-fi 40 

:^2 2 ^izfi-T ffe© 

So 

[0 3 3 3] ft!l©Se*^e>©3^#ft^«iS%^*' 
?>®3M{iS?ghbTT>5^:^2 2{Ci tJ^MS^nSo C: 
©§mfi^ttSRQAM^®i!§llS®«SS§i4 5{C^3V> 
T. Di, D3, DafflT-'— ^ h bT«li$n-5„ miift 
■^*'^{i^5''f ^ >i^lH]SS7 6 7^C^5V^T^'f i >^{1^ 
A^t^m^n. CC^-T ^ ly^m^itn^Wi^l 6 5 Cii 50 
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fens, «^{t-^Di, D2, D3^±^^s^^l5 5 0 3{'43i-'> 
[0 3 3 4] 1 1 &(D&mm(Dzru ^y^m\zh^ 

J:df-6^ffJ*b<{iHff^©3o©§f=-fe;i/7 6 8, 7 

6 9, 7 7 0 , ©§4"H*a5lC$.sa«6^ 771, 77 

2 , 7 7 3 ttHI 1 1 5 i:|5|«|©i^g(=^ 7 6 1 a~ 7 6 

gp 7 7 4 fi#SmS©3i{i© h ^ 7 1- v^SL-k-miz^U 
b. inters bT&»%®-^©5^v>^;i/iS?ftlS©iiJti 
^T-^#S*^cD§{t-fe;i/©^^ ^©»jmi^©^<*;v^ 
7^A©3 > b D— ;^^^TOo 
C 0 3 3 5 ] 0 1 1 7 ©tie*:5S;©a«^M h ^ 7 
^'^^PEll-^-r J:d QP S K^©iJe3K::^SC©7^S^;5';i' 
®<i^S:T-{±gm-fe;i/ 768, 770©Ac h©ej!lg: 
a:a;d = A©0(C^-r<taK|5]jKa?iJffl^*2 b i t/ 
Hz©7^— ^ 7 7 4 d. 7 7 4 b td = B©H©5=— iJ' 

7 7 4 c 5r-&t)-a-fe7^-<5' 7 7 4 dJfe »3. i:-©:«fe.'StC*J 
V^T^)2 b i t/Hz©-«'&:«l?gtgij^iJffl®^T-feSo 

-15. mm(o^y^m-^mmmi 75a, 775b, 77 

5 c ©<t 3 t:;i/©Mi43 bfc c: 5{d:AP^jS*s]« < . 
3£® f^7-f ^ 7 7 4 e(C^-r<td{-t:— 

*fS©b^7'f >^<^fiTF©7=-^ 7 7 4 efc^^bxe^ 
5g©-fe;i/^— ■Sggffl^a!i7=— ^ 7 7 4 dCZS^-fctatC 
±W$.. |5lb2 b i t/H z©j^?^|&S{j^T-feofeo o 

feo i^5K:5^T-{ih^7-i' -y^S©^v^m^Ctt;l^K^ 

©:^§^^'J^$ < bT^^E;bTl^feo bA^b. ^V>^ 
&«£515;^S;© 1 6 QAM, 6 4QAM^©^M^b(iiifl 

«*SrtiAD$-^feo S<t■fe;^©;'ct^^'J^^ < b. -fe;!- 

[0 3 3 6] mmmziii.Y'py ^ ^y^m.(D^^>mmizit. 

{£< 1-Sc:i:A5i';^7"A±<*;©3a*^i«tofeiiSo *^ 

m(DmmmBim:^A(Dmm t i w±© ^ i: ^mmx s 

So Cl©cii:^01 1 8©*^Be©HMfi^J8 tiJitSji 
ffgfi • h^7-f >;/^'^^0^&fflV>TBiB^-rSo 01 1 
8©^?B0tt±A^feJlitc§:<t-fe;U7 7 0 B, 7 6 8 , 7 

6 9, 7 7 0, 7 7 0 a©A-A' f^±©3l^igfi$:^^ 
1", S<t-fe;i'7 6 8,7 7 Oii^v>^;i/SIAgm-b;i' 

7 7 0 b, 7 6 9, 7 7 0 aii5^-\'>^;i/pAi:a«b 
/5;V^5^-\'>*;^i¥B©iiI^gl&4^^JfflbT^^S, Cltlfe© 
f--\'>^;Ki&SfI-fe>'l'© h^^-f -^^'glCfSbTS 1 
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^^to Sff-fe;i/7 6 8, 7 6 9, 7 7 ox'iimo:>mm 

mxmm s r QAMmo:>^m(Dfmmi^m:^A^m 

V^TV^^fci?)^->^ 7 7 6 a, 7 7 6 b, 7 7 6 c^C^ 

^a5^ZV><iceev>4bi t/Hz, 2bit/Hzi:Jg 
{J>t-^o 3^^g/W-^^i-?>^5&V^^.S^^^7 7 7 a, b, 
c S K(Z)§ft-fe;KZ)::^t^^Cjt-^T 2 b i t 

6 4 SRQAMm^0D^mSS&^;6^e>«V^^:l5T•^i 
SRQAMcD^>y bfi^S= 1 ^Cbfc^ff$QPSKT-3g^ 
§flb. i£V^^:i5T*{i 1 6 SRQAM. ^?>^ca^T 
tt6 4 SRQAMTi^Sff-r^o SeoTQPSK^'it-^ 

M^JCLfcEll 2 1 cZ):/D:v^E|Jc^xt*ct-55&4 SRQ 
AMcDi^S:ft^^Sj^tt^^-t>;^:65^fteCDmi5i:3?fST 
HI 2 2cD:rD^>>7g|tc^^l 6 SRQAMOD:^ 

^^mi5(Z)JS^/>^tf'Mtt>^)^a^T-fe^c 4SRQ 
[0 3 3 7] i:X±(D^olZ LXm 1 1 8CDd=A + B® 30 

< £Z) if zrmmm ^ mm x^^tzibv- y^m^m ^h^y-^ 

[0 3 3 8] mzmi 1 9 (D^—^ (Dmrsmmm^m^^^ 
x^^^ 2xy.u y hcD^'-^mm^mBB'T^o hi i 9 

(a) a>;d H 1 1 9 (b) (± 40 

^mmS<D^-( Ay.u^y h^TnTo mi 1 9 (a) iz^^ 
irXolZ^1^t^:^^(Dm^{mmm^m^^ltD owTx^^ 

^ &mmi)^^^m-^(Dmm(Dmizm^m.Axmrscoy^ 
hi s 0 axmmm^s^m^. xu>^h 7 8 0 b, 

7 8 0 c, 7 8 0 dT-^'<?A, B, C^-^ > :^)VCDl^m 

^m^m^. m^mBxmmy^r^^y hi s 1 a,, isi 

b, 7 8 1 c, 7 8 IdlZ^^mmm^. a, b, 
[ 0 3 3 9] :^mm(Dm^. Hi 1 1 9 (b) iZjTs-tXo 50 
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izm7^<De 4 sRQAMm(DmmmB:m^^^m\^^x^^ 

i>fci^)D., D2, D3©#^C02 b i t/H z(Z)3C)(D 
^$:*)Oo Ai, Aa^^'— ^iil 6 SRQAMT 
^^tzisby^u^:; hi 8 2h, 1 8 2 ctya^y h 1 S 3 
b, 7 8 3 c^i^-rj:^(;:?^2fgOD^— 

m-^mxm^m^^^(Dmmxmn^o ts^r^ 

A;:^d h 7 8 2 b, 7 8 2 c {i^^fD^P^ic/cC^o 

Lx 2iS(DBmnmtmi i scdi i s c©^2Pg 

^-Y AXD b 7 8 2 g, 7 8 3 gTSi:E.7=^— ^CDil 
§ff;b5 6 4 SRQAMT^^ffcix^o mSi^CDi^mnA^ 
[5l-^-YA^D^y hTSfScDE., Ea, E3 

o)3^^>^ji^i)mux§^o z,(Dm^MmmcD^^iz 
T^mmrnxm^m-t^zt-j^m^^ti^o ^(dxoizl 
xmM^3m(Dmmi^m-m^m^xm^ti^t\^o^i] 
^t^$>^o iBL. ^(Dm^i,tmmmco7&mx:L(D^^cD 
mimyt:^ixrzm^x. mmit^(Dm^x^m^a ^tz 
^m(Di^m^t)}mit9 o%mmizm^^o 
±\f^tzmzi±, h^y 4 ^y^m(Dmi^^^t:^^miz 

HI 1 s(DTF(Dmiz^^^xoizmm(Duniizii\.M:i^ 
^ji^m^^»t^ti.xmm^i^mmifzmm^nx\.^^o 3$ 
^izisux i)i^mm(Dmwzmm^mt^mm^tixu 

[0 3 4 0] HI 2 0(DTDMA:S^^^ j^yti^y hm 
X (a) it^i^t^:^^ (b) (i^^B^cD^^gr^-Tc HI 
2 0 (a) ^c^x-rj:a^^3. l^l-Ml^ffim^T-^^ A;^d 
h 7 8 6 a, 7 8 6 bTS-^^A, B^^>^)V(D^m^ 
^7)3^fS^tTC^, ^-r A;^n^y h787a, 787 hX^ 
^A, B5^^>;^;U©^^;i).^CDi^{f:^^5^^^ HI 2 0 

(b) lZnk~rJ::olZ, ^mMCOm^ 1 6 SRQ AM(Dm 
-^XU^y hi 8 S eiXA:,^^'>^j\.(D^m^m\ y 
u^yhl 8 8 cXA^^^^y^jvcDmrn^Uoo ^-Y A 
y^ y hrtl^tmi/2lzrj::^, 6 4 S R Q A M CO:^'^;^ 

h 1 8 8 iXD^^^> ^jV(DSim^m\ ;^n^y 
h 7 8 8 lXB,^^y^)U<Dmm^nOo l^yxn 
hr|3i±^^'^ 1/3 (3:^5 o 

[0 3 4 1 ] mzmmmi3'^T\f^fz^izyu^y hi 8 

8 p^::^DV^T 1/2(0^^ L.yX2^:;YX 1 6 SRQ AM 

(DK^(D^m^noi^. mmityvi^y yi 8 8 rx^n 

(D^^ I^yu^yY A ^RQAUX^Oo 16SRQAM 

4SRQAU(oj5tmmmiit^^pt^^.^tz^^ mnm 
^\^^\^mmm^(Dm^m%i'p/'^v^^)mmt^ptj:\^mz 

[0 3 4 2] \>k^L(D^o\zi.xmm(Dh^y ^ ^y^^^ 

i^^t>iirxi^mmm^^^m^x & ^ t ^^m^t^Bm 
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CD*) b < {± 2 oCDeii^aoeSI^S&Mflfe^v 
'f^tJimMiy^n'btlZo ^tz. G^i^fi©iB;V^ 4 S R Q A 
L i ^ t ^T©«I«F^ ©e33lS*^14*5 i: n S .-^A^* 

So 10 

[0 34 3] {mmm 9 ) i^iTm 9 (Dmmm^mmi'& 

V ^yi^mhzmi 2 4 <D OF DM(DW}i^i^Mm^m-t. F 

DM®-aT-fes o F D Mitmmi-^^^ u y^mit^ 
■ifsci:{c<fcti, —m(DFi)Mj:.r)m^mm(Dmm^m 

So ^1 2 4(D0FDMcDJlSiaiCS^N-rioC0FDM 

(Dm-^xi^m^^mmm^^^i 9 i T-ii^isii? 9 20 

3±ICt'— 1/t s®r^|5iT•iHSb^ -y-r^^>^ 
;P7 9 4 a~e^Y^^-rSo F F T§§4 0 

^4j0^p^4f^F^«7 9 9'\MFFT^g|U i^ft 

if ^ 7 9 5 Si^So t s >;P;i/WPa 7 9 6 ®W 

F^®P^. C036*FFT$tlfe{t^{i3^{t^tls ^i^V^ 
;i/®Bg{c{±t gcD:*/— 9 7 *^i&tt ^tvSo 
[0 3 4 4] El 2 3©0FDM-CCDM>'\'1'7''J -j/ 

«^®*Mf!l9CDiil<^^i£i§-rSo A;t»^tlfcHDTV 

mm(Dmm.m^ic^m^ti. xti^j 4 2 A;b$n 

So ^l7^-^JiJA:*;g|57 4 3 {c*jV^-r. Da-iM^iiC 
ode gainCD]S^^E C C^^^-fb^r^tV. D i-afl^Jiii'^ 
CDn— K-r^ >OE CC®^-^Yb$r^tlSo D.-itD 
T D MgP 7 4 3 ct t) s ^Pa:55-S!j#a<b ^ Da 
D ^ ^^ii 8 5 2 aODaifi^iJM^iJ^i^l^T 9 

n'>-®C-CDM^^gi4 a, 4h---(D^l Xtl 
mzXtl^n^o 40 
[0 3 4 5] lS^^fs^®D2ttA;bgB7 4 2 

CD^27^— ^?iJA±ia5 7 4 4 {Ci5VNT E C CSB 7 4 4 a 
{C43V-1TECC (Error Correction Code) ^^<t^tl 

Y V 'J7.3i>Z3-^-7 4 4 b{Ci30^T h U ::^#^'fb$ 
ti. ^mm8 5 2 a®D2it?'J163?y^7 9 1 hlzX^^ 

n^com^l^-S' tti^^. C-CDMail^4a, 
4h---(Dm2Xt]mzXio^ix^. ^ 1 A^rSBCDDaT-* 
-^^^ 2 A t/SB© D 27^- ^ i f? © C - C D M 
Sii^4a, 4b, 4 c •••C^5V^T 1 6 S RQ AM^ 
ICC-CDM^IS^nS. C©n-r©C-CDM^ia^ 50 
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(±#^©S^eSill«^©=^^ >; 7- iiii'feic ^st- 
S^-^' 'J TttHl 2 4® 7 9 4 a, 794b, 794c 

So C-^bX^ C- CDM^PI^tlfcn'Jr©^^!!-^ 

tt. itFFT[5]gs4 otcit). m^m.^y'^ ^yi^a:^ 

7 9 3*^?>^F^$ft®7'^;^>i^3>7 9 OlZWi^^ti. 
t s©ll^5!ji'>:*';i'fi©B#F^{§-§-7 9 6 a, 7 9 6 b^ 

izta^o m^iy>-!n)\^f^rsw7 9 eati 9 e berate 
9 7 a#Klte>^^Tv^So zti^mfAmtm-^u^jvx- 

mMhtz^CDt^. 01 2 9®^ratfi— li^b^;i'^T-^ 
Ki. KB#r^^7 9 7 a©Tgtt-^;i/5^y-^y^©^^Bt 
F^A^?,ffli^CJSbT^^$ns„ TVrf— ;^ h^®-7;i/ 
5^^^;^®^#^P^J; ^J:S< T g^iS^I-sc j; 
fsB^t^JifrF F T111S&4 OA-?,®^PM-t{±3e?iJia3?iJn> 
j^-^ 4 0 b {3 i . -o©{t-^ 13 ilfias blzi. 

RFft^i:5fe!3jS(g^*xSo 
[0 3 4 6] ^{1^4 3 0i&{^$:i>B-^So Ell 2 

4®B#P^tt>->jK;Mi^7 9 6 siZTT.to SftM^ttEi 
1 2 3®A:t;SI5 2 4 lrA:t;^n. S^gp 8 5 2 bfr A;b 
^fl. 7=i^^;Hb$ti. FFTgi54 0 aJcJ; t), ^-U 

i^i^icjuii^n^ mi2A\z7s<-t^o\zmfiimi 9 9 

iy^ibM^Wimi 9 3 a{cri:«$tiS= H 1 2 4©^P^to 
a, 7 9 4 b^{;:^^^*lSo :itl?>ffl^-\' 'J T{iSV^ 

^c^l:54bTv^S7tK)^ *^®sii{t-^*5^giT-SSo El 

125 (b) izvn^l 6 SRQAM^Asm^S^n. 
®C-CDMm^^4 5 a. 4 5 b^t:i^$>ns, ^ b 
C-CDM^^^4 5®§-^i'©C-CDM«^a54 
5 a. b^t3i3V^T. F^il^tc^lS^^nD.. DzWtt:/ 
II^A^aiS^n. Dl^^M?lJr3>7^•-^-8 5 2 ah 
D^ae^iJifiJU^ >/'N--<$'- 8 5 2 b J; 13 . ifi^Ufl-^fc 
'&t)7U©Dis DsM-^A^a^^ttSo C©»-&> El 12 
5 (b) <t5^^C-CDM^fflV^fcFgJleJl:55; 
$:fflV^TV^Sfe4?)^ C/N^ifi®SV^§{t^^^t^■r•{±^ Di 
ft-^®a^^*^^l@^n. ctV^gil^f'l^T-tt. D.iiD2{t-^ 
©M:'&A^«^$nSo m^$tlfcDifl-^{iai;bgB7 5 
7 ^^^'V^Tm^^j^S. Dj-zff-^ttfc^TDj-Hs-^^ 
7— iTIE©n— K-ir^ >^|SiSV^fc». D .-1{M-^©:ji^ 
-M^A^ct f3S{i^f^®^>V^^f4^T-t)S^^nSo D.- 
Hi-^ii^ 1 — 1 ll^rn-^-4 02cCJ:t»LDTV 
®i£M{l^^;^!3. D. -2fs^{i^ 1-2111^5^-3 -^J'- 
4 0 2 dfcj: 13 EDTV©43iSg?;^0<s^i:75:!3. tti±; 

[0 3 4 7] Dais^ti U |g 2 M^t" 

rj— ^*4 0 2 bCCct 13. HD T V®;SJ^Sg^h7k t) tb;t7 
$tiSo ±IB©®:^M-^O^^T-{iLDT V*5tti:ti$n.. 
±i3ff^fiX^^JDx.SCi:{cJ:ti. "7^ b'NT S C^'-^ 
-H®EDTV{i^AstB:^^n. ^ ?>tc±i3i6j^^^ 
jDX.SCt:tC j; t3HDTV{f-^A5^fi)c$nS. SijOHJS 
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-^cDffli^S 0 5 ^C^LT^ *^0^CDC-CDM-OFD 
M:S'sCi±it:7'^^>^;i/ 1 8 0 7 ait:^'7-u—hi^ 
Tifi^V-y^^y^Jl^Z 8 0 7 b{i^^-l/-b:b5± 

^ ^ J' <:fc !9 . < C/N (Z)^^b^3i^:^ 

bitiij^gM (Graditional Degradation) ©2o^|| 

Xitmni 0 o^i:XTx$>^tzisb. ldtv^i^— ft* 

^^tjimmi^m^tl^o g®7*TV6DLDTV^b-K 

cDit— U r^b^y^rtitcffiz^^f ^ v> 3 ^iJ^^fe ^ o 
O F D MS: H D T V©:^^j^^;na3 h^.^O^iiftft 

{f-^(7>Da-iC7)^S:OFDMTi5li):5i£$:^t-o ^13 
8a):rD>y^Eltc:^-r^-5^::. BD TYO^mm^t-m 30 
:®JE!K^(D D a-2 D 2 o S © C - C D 

«fbb. FDM4 OD{;iJ:^:)jiIiS^^ATigM^>g>o - 
^§{tti^JlT-S{tbfe{l^iiFDM4 o e^Cj;DJlJSm 
^gS^n. *^B5cr)C-CDM«Ii^4 bT•«^^n^ 

El 1 2 3 tmmiz\^TUDTV(D^m&^t.mum^iy^ 

1, 2, 3 ^|H]bTfe^:t:i;?)®BSf 
[0 3 4 9] ?jJ:iCHDT VCDMPEG 1 ^l/-KC0f£:^ 
^t■tTS>^Dl-.^t-^^ifi^iJ3&^IJ:3>/^'-^-7 9 1 IZ 
X^mm^ttJi^ OFDM^i^tlS 5 2 CcDi^^t-QP 40 
SK^l 6 QAM£D^il$:S(t. J^F F 4 0 cfc 
8#P^$fi©{g-^tz ^^^$nFDM40dtcJ:f9 MIOSIS ^ B 

[ 0 3 5 0] §{g^4 3T*Sft^ixfc«^(±FD 

Ma$4 0 et3i5V^T/iI^S^:9^g|^^^. OFDMmiia5 8 
5 2d^3^5l^TFFT4 0 a J: t) ^ < CDil^K^fffiCD^t 

^^commm4 5 a, 4 bhmzx^mm^ 

IS^tl. HI 1 2 3 ^IsI^tC LT^ LD T V</1/— F(Z)D 
i-ifi^*^S{f^4 3 7b^i?>ai±r^n^o 50 
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[0 3 5 1 ] bT^ LD TV«-^CD(5^:;b50FDM^ 

titzmm&mt^mMt^o mi s scD^^^m^^^zt 

iZ^y)^ OFDM©aJi:feIg]gSiiLDT Vfl-^CDa^-eJ: 
V^o HDTV{t^tClt^TLDTV{l^{il/2 0cZ)t: 
M/-hT-fe^o tA^oTOFDMcDlilg&ii^Kii 1/2 
Olzt^^. ±it<DM^mmit:^Wz^h^ <r^^. 
[0 3 5 2] OFDMlt^JU^J^:^lZ^UBim:^^X'm 

CCDJ:^^ffl^i-i^V^T^i4>f >-^*^^ 8-r >5^tZ) 

1 0-<>5^t::^T£Z)/jN^i>ili®it'YX:^^^LT-g>^o ttgo 
THDTV^EDTVOj:^* tj^Mmmm T Vfg^^T ^ 

0 F D t* ^ :^^itMf ^ mm (DM iz i^^jj^t^is, 
MT^^T-^^o —-^^ mmmTvcD^vt^^m^mizi^ 

\^'^Xli±'^)\^^^^::^i^niZ'-'^X^^rzisb. ^ju^/-^:>^M 
ffi:bs^^9'^t-v^o :L(Dtzisb^zi—x h:^m:imtOFD 

^m^^^ :z hi^oF DM(DMmmm'^:^§\^m^X'itm 

SgT^V^o tA£oT:*:^HjCDE|l 3 8 O F D M^&fS 

M-r^hl^-p OFDM^Z)^;^$:^^^):fel^T^ OFDM 
cDIUK^g^S: 1/1 Oj;^lTf;:>^rtil::giMT-§:^^i^a;^ 

[0 3 5 3] 7^*5. m 1 3 8T-{±Di-,(7)^$rOFDM 
UT V ^ ^ D h D a-2 ^ O F D M ^i|-r ^ :i ^ ^ 
T*§§o Da-:ihDi-2{iC-CDMCD2fgg 

DTVhSDTVib^^mu^Jly^T^y^i'mmi^ZfBll^rz 
mM<Dmi^t^^imX^ ^ t\^^vGra6itiona^\ Degradatio 

[0 3 5 4] :z^Lx:^mmmmBmt^'^mtr^^. 
m7!S^i.tzm^t^$i}^m^^ti^o 0Fi)M(Dm^mz-7 
jv^^'^:^iz^\.^tz^:^mM(Dmmi^mhm^^t)'^ ^ z 

tlzx^ ~^)V^j^:xiz^ < u^^;i/(^^MbtciS b 

[0 3 5 5] fmmmm&myj^^mm-t^yjmhiL 

X. mi 2 3 (a) izm-t^oiz, 4oF D MtZD^it:/^ 
^>;^;i/7 94a'-c$:^lji80 lai:bt^7^5^i-> 
^;i/794d-f^||2jl801 bhb^^r^^cf 
miigiS(::?7-F^8 0 2 a$:i^(t. HI 1 2 6 (b) tc^sl- 
ct d P g:^ ^m^M 8 0 2 b SriStj-^ C h i D . m 
1S8 0 1 a^^2ji8 0 1 bCDilffS^&MS'KhT^ 

o 

[0 3 5 6] :iti^mm-r^t. mizm.mi.tzmi o s 
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©amnios (e) {3^N-r<tot'^lB8 0 1 acDS 
immta C/NM®>^ Kffitt^ 2 S 8 0 1 b 13 

CDf'V^fl6:«ti5^^T^)^ IBS 0 1 aOSMASqJtgi: J^j: 

PiJiejiA^HJ^-r?). cm:&Power-Weighted-0FDM;5-S 
( PW-OFDM ) t *:^T' ttHf Z ©*||ffi^J©PW-OFDM{C mi 
3i®*^B^© C - C D M;5-^$:*fl^^j3# S c i: i:: i 
i9. 0108 (e) t^^-rJ:at;i|5gJlfiJt^3«li55: 10 

[0 3 5 7] Mi*^B«]^t(l]S§H:, 0144 {iT^-Tcto tc^ 
l®7^-^57Ji||l7^-^?iJlIg&7 9 1 aS;^frS*i© 
>ctV^^liS4 a~4 cT'^t-^ 'J i~f aT^FFT 
4 OCi !) OFDMS^b. B 2jlv=— ^{±^2 7=-<S7 

?ijiHiiiS7 9 1 h^ivLxmncDmmcD^mm^ 4 f 

T-^-\'';7'f 6~f8T-jS»FFT4 0{rj;»3 OFDM^^ 

[0 3 5 8] Sfs{a^ttS{s«S4 3®FFT4 Oati 
!3 f i~f r,©^-^ UT^^j-p^t-^^C^gl^ix, 20 
f i~f 3{ia^^4 5 a~4 5 clZji>jmiv'-^mD 

*-e.«±^2 7^-^^JD20t t3g|2J18 0 1 hifimm^ 

[0359]^1®801 a©S:t^(i:^§V^fc«)^t^© 
^V>S&J^(Ci5l,>T*)§flT-§S. bTPW-OFDMti 
2^©PgSSfE3^Ai^St-^o PW-OFDM^ C- CD 
Mhffii^-&fci±Si:3~4B©P^Ji*s^]^-^2,o taUm 
1 4 4 ©ffe©ii&f^(i0 1 2 3 ©:/p ^ El©JS^i:i!j# 
#i5lbT-£.€)feS?)iiW^«^-rSc 30 

[0 3 6 0] $Ts »:t>l*^B^©Tiine-Weighted-OFDM 

(TW-0FDM):7^S;fflPgJl-fb:75-s:{cov'.Tai'^'5. of dm 
<t g©sfe{if^$:flSt-y-«3--;^ h(Dmm^^ji<-r:it 

[0 3 6 1 ] *:»«?!l©PtJl<b®^i£^iE-^Sfc. ^ 1 
4 6^3^^■r<t5t:^Ail©:tf- KB#F5t gaSr^BH© 

-y-7'^-\'>^;u©>->7K;i/{±:J— h{::^U-r^<^ 
^. :io bT**— KB#P^©Weighting{cJ:ti^;b^/'^:5^ 
{3S1-5PtJl^eig*s^:S-ri.o Cl©;^iC$rGuard-Time 
-Weighted-OFDM(GTW-OFI>l)i:li?^o 
[0 3 6 2 ] $?,C^AJli:^Bjl©>>>/}l;i/^P^T s 50 
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©i^>;Jt;HS<£|B]b^{3|S^b;^i®^> A©i->#;i/^ 
F^t s aS:B©->>vK;i/B#P^t s b J; < i:S„ 1" 

f)MI?^^tt±(c:i5V^TA, B®:^ri'';-^© 
HPHS^tv-^'ixAf a> Af bi:-r5 i:Af a>Af b 
T-feSo :i©fc»B©->>;K;i/{::it^T. a©©s>>:4< 
;i'S«^bfc^-&©3^v-b— h{i{£<^c?)o i^bT 
>;ii;i/B?fH T s ©Weighting©^SiKti(3 J; »5 ^AS i:: 
^B»©v;i/^/-?;3^{cM-r5 2jl©Pie-fb*s^3^1-5c 
C ©:5i?; SCarr i e r- Spac ing-We ight ed-OFDM ( CSW-OFDM ) 
hDj^o GTW-0FDM^fflV^T2e©PtB^E^II^*3Sb. m 
A»{3Tffi«?^«©TVM^4. ^BjlT-;^^JE!e^<£^S 
{tt-?.cii:{cj:f3. ¥®TV§{ta©ct^{3zf-;:^ b® 

^\^m<^(D^m-t: i) is.m^m. t v ©s:^ b t §m pji^ 

^btc i >3 ^ AS B Ji© c/N f;ijt*-r ^ PgSYb ^GTW- 
OFDM i: ^m^-^t)^ 2. ^ i: {3 i t) gfift-^ u -<;b©fiv^ 

^« T V {^431^ T $ ?> tdS^ b fc^gA^-^. g ^ t V> ^ ^ 
t^3?!jmAs»^1--5o *«ffli^-^BI^ffli^©TV{c:fcV^ 

P^®^!^SS<-r^i:ii±i*:®ei^jaj*^fe^ i9Tlf* 
t^c tie-oT*l©E^J©GTW-OFDMS:fflVNTfgP^JST 

CC^ S: ;t I ^ T-^^ T V -?>^«J T V © 

So C®^^miM® J; o l::CSW-0FDM^C-CDMi:iffli^^t5 
-a-SChtzi f) C/N{c:fevi-r?)pgjl'fb*5jDfc>!)^f,lc 

b fci^S!J^©§m*5Bltg ii 5 . 
[0 3 6 3] R<*;6«)tT;uf^y^;^o^#<feaJifl^t-?>i:. 
Ell 4 5 (a) iZn'^iri.olzmm'^rS-b^M^^-^JV^/^:^ 
8 1 0 a~d©«■&i±^l^li:^2»©^t^i)SS^3T• 
§. HDTvcDm^ifimmr'^^o b*^b. iai4 5 

(b) {c^-r<t ^{C:lV''x';i/f=->'^:;^ 8 1 1 a~d©:®-& 
ii. ^2Jl©B{s^©*-- KB^P^. Tgb*s^al^fe«)« 
^T-&;&<;&So r®«-^. ^ lS®A{S-^{±>!3-FB# 
P^T gaAs^^^7tK)^ ^iM^P5®:l^^v;^5^y■^^©^g 
$:§tt^l^o mijz6©<taCB{l-^{::ttTV®;i5:^j5)c^*5 
■^^nTi5!3, Aff^(C{±TV®fSJ^fig^>t>5^*iXTV^ 

fe «?IJ ^ S^ffiffl T V T- ii L D T V A^S^ T- ^ S o 
^ ^(cm lJl©i/>:1t;i/B#P^T s a$:T s b i < 
h-^TV^?>fe»C/N©^l&•{b^C 1 «tt^l>„ 

[0 3 6 4] bT:*f- KB#P^i:>'>;f:;uB#p^©||J§iJ 

^cCS^KT-qltgil^S, m 2 3©J;a^e«J55(;T-3tf- KB# 

5^^^;^ t C/Nfit$&^b©^^;5®Pie{b>f)«itfi-5. „ 
[0 3 6 5] ClCT-ftt$:e^:fe0iJSrfflV^TPb<M^i.. 

?KJ: ?3Slt?K/?)S#<'fc»3, ;*;t<'5:2)<, fi?yx.«El 1 4 8 
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iZTsk-r^ a ^3 D /U < 3 0 d B i±Rm^<Dmmi^i^ & 
<5fet> 3 OxisW±t:::fe^o Ell 4 8 ^^S^n-T J:^ 5 0 

flT^^o t^oTiai4 9 (a) {c^f^figtcS^xl" J: ^ 
TV{i-§- 1 s e c^;:>ttrUTEll 4 9 (b)(c^f2ms 
c7:>;i^©'5'fe^ S-v'Vil^;!/^^ 1B8 0 1 a, II 2 US 
0 1 b, Il3ji8 0 1 c6D3oopgB(^^;i/->^{::^ 
ij-. Ell 4 9 (c) tc^N-To ^^(D^li—:ra:):fy^—]^m 
P^7 9 7 a, 7 9 7 b, 7 9 7 c !9 T g: a , T g: 
b, Tg c^f!l^{i 5 0//S, 5/is, 1 /i s hfi^o 
tt^bTiS^t-^-^^-<fc t)II|l 5 0^:1^1-^-5 ^P^Ji 
8 0 1a, 80 1b, S 0 1 c(D3'Z>a:)mmO'^JV^^^ 

G TW- O F D M^riSffl-r ^ ^ ^^ei^®^ttmt>T U 
^Oo b^^L^ «fBg^7:)^i>^V^LDTVcDlijSM^<:0a^ 

ft IBS 0 1 aT*(±:^— KB#P^Tg^3 Ous&.±(0b 

[iIgS(iEll 2 7(Z)7'o -;^^i::^xbfc*)^D*fflv^ 

isbMPEG l^^ylCDlMbp sflSt^ei^^S:-r J: 
v^o «eoTllll 4 9 Cc^b;^J;^tc>'>;Jt;i/B§F^7 9 6 
eiT s Qi^2ms(DmmiznLr 2 0 0 s 2M 
bpshn^fei?)^<. ^ej^^iv-^^I^^Hz-bSr^^t:: 
TIfTt) lMbpsa£<tc:fe»9^ L D T V^* V— K©® 

mncDC -CBM^GTV^- OF DM tm^^tD^tzM 

e3I?a^:65^gTb^v^;t^;?)am>^)5^e>&c^sv^o mi 
4 9-e(iPjbi/>^;i/iSjtc^bTi/>^^;i/0§r^7 9 6 

a, 7 9 6 b, 7 9 6 c5: 2 0 0>as, 1 5 0 /z s , 1 

0 0^zs^wMMt;bTV^^o t^oT^lji, ^2jl, ^ 

[0 3 6 6] mmizc/'i<iizMLxi)mmmBmi^mm 

-0FDM(Z)ffi5^^?^^tC<t t)^ -^;i/^>'^^hC/NCD 
2*^£Z)|IgjlMeM^^^t-^o iuM^DJi^^CCCSW- 

-^o S 1/18 0 1 a^Sctt^ft 1 -2118 5 1 a, ^ 

1 - 3)18 5 1 aT-{iv;i.^yi;^TM;65:;^§ <*^oC/ 
N;&m>ffl^«^Jx(^*S6fflTVRe cei ve r(Z:}^V^ 
Tt)LDTV^"l/- K(Z)S^bfc§fii»^T§^o ^2il 

801b hft 2- 3)1 851 bT-tt1t"t';^an;T©y 

3«8 0 1 cT-{±C/N>b5^<. < =1-:^ 
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C 3 bT C/N ^ x'^l/f^yly^cZ) 2 i^^(Z)PtS^MiS*^^ 
DUtC-CBMCOm^'^ty'^^rziii. gtw-ofd 

Mtc svsi - c - cj)M(Dm^^io'^iz X ^m^tiho 

[ 0 3 6 7] C/NCD3ji^-v';i/5^>^'^^a)3jlCD2i>r5t; 

10 (DmmMmmcDmi^mt^iiDTv. sdtv, ldtv 
iz^^-rxoiz 1 )V'^^'^:^iz^^^ Am <Dmi mm OM 

vYl 9 6a u;:{iLDTV^@agb^ mz^)V^^^:;^lz 
^umvYl 9 6a 2^C/N'^ihlZ^x.^7.\ivY7 9 6 b 1 
S D T VO[5)^{t-^-^T K V ;^M-^^C7)M5^ H P 

mm^^^^i^Tm^^. HDTvcoHPfg^^iaet- 

CSt::i±K 2. 3J1CSDTV, EDTV, HD 

20 [0 3 6 8] Z(Dm^C'N'^it'P^Jly^^^::^lZ^<tn 

m^PL. mi 5 SlZ^-tXolzSdlTboyGr a cef Vi 
IDegradat i o n*^^3g-r^ ^V^'5^^^-^ceV^ 
^mi^:^^mizX^m^>n^o mi 5 3{iCNR. v;u 

^j^xmm^rs. eini^— hcD3ocD/t-^^— ^— s-cj; 

[0 3 6 9] ^mM<DGTW-0FDUhm7^O^mm 
(DC-~CDM(Dm^^t>'^^tz{±. GTW-OFDM^ 

30 c sv^~c-cDMmm^t)^izx^ 2di^cDmmm 
i^i^m^ti^mt:m^^xmmm^mMi.tzib^GT\^~o 

FDM^Powe r-We i ght e d-OFDMCDM 
^^iD'^^s GTW-OFDM^ffeCDCNRcDPgaeill 

:fj^hm^'^t)'^xi>2di^(Dmmmmmi±mm^^. 

[ 0 3 7 0] HI 5 4ii:^-vUT7 9 4 a. 7 9 4 c, 
7 9 4 e6Dm±iSr^^UT7 9 4b, 7 9 4 d, 794 

fizit^x^i^^ <m^-r\fi.xmmvtzi><DX\ 2mm 

CDP owe r-We i ght e d - O F D Mt^'MMt 
U r 7 9 4 atCii:^^^:^^ U T 7 9 5 a, 7 
40 9 5 cCD«±i*>[5]«^C bT^^ U 7^7 9 5 b, 7 9 5 d 
(:i?^bTm^;m^nt-r^3^^zJ: t) 2pgjl;&5^^n 

fet>-^i>^4jl(Z)Pgll>6Mf e>ti^:^)\ II115 4T^ii 
2BcD^'&(^^^J& bi^bTv^^e EI^;:^1-ctaicar 

[0 3 1 11 ttz. mi 5 5(DXvlz loco>->7jt;i.7 
9 6 a, 7 9 6 b, 7 9 6 cSt' KB#F^ 7 9 7 a , 

7 9 7 b, 7 91 c(Dmmm^mt^'^rzmms.m:^t 

50 ^:Ltiz^y)3 m(D'^)i^'^^^:^izM-r i> P^JlS(7)^fse 
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5 C i t J: f? T V g{=B# {C^^ 1- ^ {fe® g ft* ® ;^ 

[0 3 7 2] Z<Dm-^<Dmi^&0tiiECC3L>-=i-y-7 
4 4 j i:E C 05^=1 — ^— 7 4 9 j tD^D >>'^E]$:g| 1 

6 0 (a) (b) tc^n^nS^x-To *feS16 7t5=^- 
■i U — T'gpg 3 6 bCDT'o >:^^S$:^^r= 5= • 

U — >^^9 3 6 hCDy^ ■ — y— T'RAMQ 

3 6 &(D^X-^^f\.^^ — ';-r7^-7';u9 5 4 
^1116 8 (a) T-^xL. ^ -rSgglL 1 Sr^ 

16 8 (b) (CS^-To 

[0 3 7 3] bT7'-<5'$:i' ^^J'-'J-r-rS-i: 

El 6 1 ©V SB§{i;^®rD 1 6 2©VS 
Bji{ittS©XD^y^E{C^>-rj;5 t5^0iJ4. 5. 6^ 
T-iftB^bfc4 VSB-^8 VSB-^1 6 VSB©ei^^S 

[0 3 7 4] mi 5 5(D:&^izx*) smmcDmmmm^ 

fTd ^ <t !? Ajltimiiii©-^;!/^^^;^, C/NS^-fbt 

Mxx/-^—:7. V ^ ^ x<Dmm^fs.m.x- ^ ^tzisbmmT V 

Sft^-^^t^'^r >y b T V^©^®;^ t i S L D T V <7^- 
K © T V sit ^ g ^ ^ -a- i: V ^ a *^ S . 
[0 3 7 5] *J6H^{iVSB^©ASK-?>QAM, PS 

[0 3 7 6] *^BJ©PtBM*) u < {±^fis©ej^:&^ 

i!i^-s&(D^mmizt^xi±mtimm^mifiifitji':)iS:.rT 

v^o «?!l^«iRf^§{f#P^©^M3iMi>X5^A;fef>^©^ 
ix5 ftiS©;il?6iSifiJffl»^ h«;a©®*i*Jffl3a 
*©«6t5lc i: ^) >fP^ ^©As«^,^^S^4>!)S^v^;&ST•fe 
So :i©<kd'^^^je>-r b^)*^B^^ffi■5^^>5{i;fe^^„ 
[0 3 7 7] LiPb. «M«(iM:^S^*±Sii3l;^S©« 
-&{i*^B^©j:o^^Pgil^eil;?S;*5i£;>^T-SSo 'fe-ff 

^w^(Dmmz^\.^xM'^^^^ii^^x^m.^■^tifzmsm. 
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A^T VSffiSr^ft^llST- 1 J; -5 {CSi^i4©feSSfii^ 
fTt)^ltn{S7fe^^V^, *^B^>&ffll>.5>i:gE#©NT S 
CSJiii: H D T VJSii i: ©SJ^Ii i:#*©ff $8fe»l«© 

[0 3 7 8] *^B^(±«;bS!j*ct !? fej^iSISa^SrS^l 

^m^m-^m\ffz'^^. fsi««*^©s{g^^i5:£i-sci 

C © to]^:£©m*;©'Jv ^ V^^MT• t) 5E^iGgff5Jtg-t- 
10 S. ^fe^*. jSffS:dA^ii:^bfc»-&T-*;|5l-©Mt& 
T-ei^T-#?.&*!)^5K©tfi5iSi:. ffie®^e^i:©r^ 

[0 3 7 9] ^tz:¥.%m(D^m.m^my3^-&m.±mm\z 

*©7^i^<5';i/H D T ViftiM:;?STttl^S Ufcit- tX:i^ 
U TF*)©§{l^t^fl6:^^:^rtl^c^iA^^^■^;^, 
i: Hijjifi® N T S C i: H D T VSfg^ U < 
20 ©ilS3i:tt©%:^A5^?.c ^fcTVS$l©^7}^>1J--ipf> 

^^:t»-&©-tJ— t:x:ii 'J 7*^IIH&t){-l!£^-r 2> i: v> ^jSj 
m*)feSo ^i5s HMfifJTttQPSKi; 1 6QAMi:3 

2QAH(D^mi3^^m^^tzm^m^'^xm.m\.fzifi. 6 

4 QAM-^ 1 2 8 Q AM-^2 5 6 QAM^fcSfflT'tS 
^i:^iv•>■5ST•^);fev^. ^fe. H^fflv^TSJBjLfc i d 

{C^fit©P S K^A S K^F S KlCMfflT- ^ S C ^. V^ 
a^■r-*)'&V^„ *^B^i:TDM4lia^-^^3-frTfe32|-rS 
IISSfi?iJ^65iB^bfc*s^ FDM, CDMA-^&t!t3ifs:^^ 

30 [0 3 8 0] *^B^©|!gJl^g5^^^©— ^©l^ttJl 

e^li>'X5^AlCJgfflT•^?)•fo©T-tt5&C^o C«J^tf!|^^S 
M # H © «M3ifa >- X 7^ A ^ e> « ©B^MS f# f> ft * 
©/g|^g|S^iJ«^^i:SS©S:t)Wffl^^©^^t::i: »)A^ 
x.S©A'ft^)ig^^^ASKv^:^f?ST•$)So 

[0 3 8 1] biPb. ^MMji:/?^-^*±S(jj|;^^©^ 

m^^m<Dmmm.tj\±m^mz\^±-n>, m.^m\±m-+ 
^'4t(Dmmzii\^xmm^\zii\^x^m.m-^f\.tz^mm, 

^Tt)'5:^^^^{^;&^^tv^„ *^B^^&fflt^5,i;^^^©NTs 

CSJcj^ i: H D T VffliiM i: ©S^tt t ^^©«IRe3^ M© 

[0 3 8 2] ^^mim.t3*^m^ !3 
b © T- 5 A^. §ff WJI iz ISPt ^t; b T 
50 gft^Si&aS{tfe&^> {Rj?iaA^©gft^SIS^1-SC 
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i: i f) mmmcomti ^ ^ t-tt ■^■rie;>5f±'& <tiL^. 
[0 3 8 3] ^rz^mM(DmmmB:m:^^^m±mmiz 

*©7"i>*<S';i/HDTVS5[il;^iC-ei±ij?ffibfc-y— 10 

Sfj^ts-JTZE® N T s c t H D T v^mmi) b < {iS^^ 

m^fe?>o ^ciDv ^SEtfiJT-fil 6 QAMh 3 2 QAM© 
^P7^Si*fflV^&fiflJ^fflV^T^5^B^bfc*^^ 6 4QAM-?' 

1 2 8 QAM-^2 5 6 Q AM^tCMfflT § :i i:(iV^ 3 
ST-^j^kV^o la$rfflV^TKiBab^:<t^{C#^ii©P 
SK^A SK-^F SK{Cjg^BT-^5Ci:t)V^dST-*^ 
V^o 20 

[0 3 8 4] 

}im2^—^3\^Xtl bv ±13(1 ^^nfl©f3-9,^SFlC 

iS-sy b. iS{s-^,'^i¥©=&-<? IS 1 v^-^ ^uwt^-^J' icio o 
-^^soDfeT. i^{i-rsj2ie^tc<tt)ft^S3iMb. 30 

P ttwfi-^.-^® Q A M i: Ui^bas 

S i. gfl^SfC *5 V ^ T ±Mm^^-^ lifB©{t^i^Sf 
t^SObs *ft^->^.PnfiS©^ 1 7^-<5'?iJ^^^&^^T 

^2 5^-<5'5^iJ®7^-^57^&apB^b. Sfi^e^fflV^T 

7-*-^ ^ fsi^-r s c i: J; . «?a i ©^n^ 
iAm^m^-&mm b. ^ i ^(i^ 2 3 t- ii. ms^^ 2540 

cfc n«®^ 1 T-'-^J' ?ij ^ 2 3 3 T-{i^ 1 

5=:_^ ^ij 2 T^'-^J' ?US:^ m 3 §:{t^ 4 3 T-tt^ 1 ^* 
-^^ij. »2 5=-*-<5'?iJ. ^3 7^-^^iJ<&«IS-rSCi:lC 
<tD. ®;^i:bTS^mfit©7=^-^^^^bfe^tt^ii 
n< m75; S nfe©«^B&tf b*^*V>Sft^T-*) nfii 

w:tfin^ni,o $e>fc. QAM:&if;©m^,'^.©d*.ft^ 

H.-i^lCjav^fi^-^.i: I W*^ b < (iQfflt©8g^S: f i: b 
C©ggai*sn> l>Je?,nf fcJj^S J; ^.JC±iBe 
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[0 3 8 5] CI©eji3^.lCNTSCfl^4^lT=-^ 
?|J, HD TVi:NT S Ci:©Mfg^t:^27=— ^57?iJi: b 

T3i{ii-S3i:icit). mmmmizts^^ximi s cm 

m 1 ] *^B^©^ 1 ©*5E^J5C:fett sejt^g©^>;^ 

[02] if^m(Dmmm i ©jj^mm i © >y ^ h 
[0 3] :^^m(Dmmm i(Dmmm'^co-<i^ vjm 

[0 4] ;^?gB^©|IBS^?!l 1 ©ii{l{I9©-<^ b;u0 
[05] *f6B^©||SE«?iJ 1 ©{t-^iS'x® 3 - fflftj ») ^ 
T0 

[0 6] *%B§®*S£«^J l.©fS^.-^P-v©3-7^^ ><5^ 
0 

[0 7] *^B8©^SS^J 1 ©ft ^,-^l¥® ■^■©{1^;^-.® 

[0 8] *^B^o^«?ij l©^i^.>^lf^;^t^*,-\©n- 
[0 9] *#gBj©^ifs^j 1 ©iii®{i-^®ft^,^.i¥©iaffi 
[010] ■^^mo:)mmm\(omMi 6fitQAM©-<^ 
[0 11] ^mm-mmmi(D7y^-)-i^mT^hmm 

[012] *^B^®^M«?!l 1 ©^ff$6 4fitQAM©ft^ 
j^©0 

[013] -^mmmmm i ©7'>7^:^i*i® raiiinn 
[014] :^mn(Dmmm i ©^b6 4ttQAM®{f^ 
[0 15] ■:^%mo:>m.mmi(o^w>s 4fitQAM©tfc^ 

Ai, A2®a5iB^0 

[0 1 6] *^B^®ltifSfi?!ll©T>7^:^-^gr2, rat 

[017] :$i%m(Dmmm i ©5=^i'i5';i/3i^fi«6©:rD 

[018] *^B^©||JS^J 1 © 4 P S K^IS©ft^^-< 

[019] *S6B^®|^fiifiJ 1 ®^ 1 S{gM© ^ 0 

[020] *^B^®IISg«?!l 1 © 4 P S K SiiM©{t^;^ 

[02 1] *^B^©*}E«f!)l©»2§{lMffl:/D>^^0 
[022] *^B^®ieSgfi?!l 1 ®^Jf^ 1 6 (tQ AM®(I-§- 

[023] 2^^B^®||JEfi!HJ 1 ©aff^ 6 4 fiiQ AM©{t^ 
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[El 2 5 ] ( a ) li^^^BMCOmmm 1 ® 8 fitQ AMCDls 

^^^hjm (b) it:^mM<Dmmmicoi eitQAM 

[la 2 6 ] *^BJ®^ifE«?iJ 1 ®^ 3 SM^©:/o >v 
[1112 7] *^B^©^JE«?!J l©^ffJ6 4fgQAM©{i-^ 

[Ili2 8] :^^BMcommmi(DyD-^^'-h 

[12 2 9] *^BJCD||SSF!)3{Ci5{tSfiK|->;^5"Affl^ 

[ 111 3 0 ] :$^^BM(Dmm.m 3 CD^ 1 Bj^ > :3 — ^J^-ffl 

[m 3 1 ] *i^BJ®^M«?iJ 3®^ 1 y^D 

[123 2] *^B^®IIJ£««J3®^2ill^7^n-^$'*0>^D 

[1113 3] :^mMCDmmm3CDm3m^y':3 — VC0yu 
>y <^EI 

[1113 4] *^B9®SIJ£FiJ3fflD., D^. D3ffi-^®R# 

[113 5] *^BJ0SIJS{?!I3®D., D^, Dail^®^ 
P^f-a-fbCDlSiBSIl] 

[113 6] *^B^O^«fiJ3®Da, Da, DJm^com 

[113 7] *^BJ®5ISS{?!l4t43lt?.e3i^S®i>X7^ 
A^f4:®^fi)c0 

[113 8] ^^BMCDmmmSiziiif^^Wi^l 6QAM(D 
ff-^jS®^^^ b;!/^ 
[1139] *^a^®*S£««J3{Ci5ltS^?fJ 1 6 QAM® 

[EI4 0] *^B^®||ffifi^J3ic4Dlti.^ffJ6 4QAM® 

[E14 1] ;^>:^B^®Jlffifi?iJ3®B#P^fS±®M^i2ME 
[04 2] *^BS®|ISS^«J 3®TDMA^iC®B$P^f4± 
®{f-9iHSEI 

[H 4 3 ] *^B§®||5E«?rj 3 (Dmxk^W^mmcDyo y 

[n 4 4 ] *^B^®*5EF!] 3 (omm&w^cDmmm 

[EI4 5 ] *%B^®^ffifi«J 3®ii*^ii;&^®aSi^?gB^ 
[E 4 6 ] *#gB^®|tM«?!| 3 ® 1 6 Q AM{t^®ff -t..^ 

mmm 

[E 4 7 ] *«B^®^M«?!l 3 ® 6 4 Q A Mff-^®®^.^ 

mmm 

[n 4 8 ] *i^B^®jim«?!i 3 ® 1 6M{sy5^(Dmm^m 

[114 9] *^B^O^S£«?iJ3®Dvi, Dhi, Dv2. 
[115 0] *^B^®|||fSfi^J3®Dvi, Dhi, Dv2. 

Dh2. Dv3, D„3e^®TDMA;55^;®^ra^«fb®ttt 
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[125 1 ] *^B^®^S£«?iJ3®Dvi, D„i. Dva> 
Dh2, Dv3, D„3fi^®TDMA:&5i®P#F^^a{b®lft 
B^S 

[EI5 2] :^mM(Dmmmnz:iiif^vt^:&^(D^im 

[125 3] *:^B^®^5£fi^J4tc4BltSPgeMStjai^iC® 

«^®gei*«ffl^EI 

[125 4] *^B^®Sim^j4K:i5{tstJe5^:^iS;®S«5S 
10 S^^EI 

[055] *#gB^®^M^y 4 {3i5(t SPg»S&3g;^iC® 
«^®S{s»*ffi^EI 

[12 5 6 ] *^B^®^SE«?!| 4 C43lt -2. 2 
©®SftSi5««fiSE 

[EI5 7] *^B^®^S£fi?!)5{3i5(tS^?fJ4 ASKffi^ 
©M^.-i^Egll 

[115 8] *^B^®|liE«f!l5Ci5{t2.^Ji$4 ASK©m 

[125 9] (a) ii*^BJ®^SE«aj5{Zi5{tS^4 A 
20 S K®{s9.'^i2^l2 

( b ) i±*^B^®||}£«?ll 5 iCiStt S&JfJ 4 A S K®fi^ 

[US 0] *^B§®^^E^?!l5^c::fe^ts^£v^c/N^tt®i» 

-&®^ff^ 4 A S K«^®M^,^ias0 

[06 2] (a) it^mM<DmMm5lZ:}^\i'^ASKm 
EI 

30 (b) i,±:^mmmmm5i:ii5\f^vsBm^(Dm^m 

VSB(Z)Receive rCD^u ^:/^m 

[06 4] :^mM(Dmmm5izi^{f:h^mm^mmm(D 

[1216 8] ia) limmm5. 6{Cj5{t^ 8 VSBCOC 
onstellatio nlH 

ih) litmmmb. StCiD^it^S VSB(7)Cons t e 
1 1 a t i o nm 

(c) fitmmmb. stc^bit^s vsb<z)M-^-b§p^^s 

[116 9] :^mBM(Dmmm5lzis\f^mm:^>::i-^'(D 

50 [127 0] ^mmmmm5izi^if:b^m^^i^(Dm 



(44) 
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[1217 1] :^mm<Dmmm5lzi5{^^mmv'::2S^*(D':/ 

[EI7 3] :^mmx^mmm5(Dmmm^(ommmm: 
m 

[ia7 4] (a) i±^mmi^^^mmm5(Dm^^^'- 

(b) \t:^mMizx^mmm5(Dmmm^(Dmfsmmm lo 
[07 5] :^mmizx^mmm5(Dmmm^(Dmmw.m 
m 

[El 7 6 ] *^B8fc J: ^^5E^y 5 (Dmmm^oDmsmw 
m 

[07 7] ^mmizx^mmmb(Dmmm^(Dm?smm: 
m 

[07 8] ^mMizx^mmmb(Dmm^::i-^^(Drti 
[07 9] :$immiz^:hmmm5(D3mmo:>^^mm^(D 

[08 1] :$:mmizx^mmmb(Dmmm^compsmm 
0 

[08 2] :^mmizX^mmm5(DD l(Dm^'T:=3 — V 
—(oyu ^0 

[083] i^%m %mm 5 o:)m^WLmmm^(Dm 

[084] if.%m iz^^ mmm 5 (Dm^imM^mm(D 
yv^^^^m 30 
[08 5] :^mmizx^mmm2(Dc/Ntmm^^(D 

[08 6] ^mmzj::^mmm2(Diiimimtc/'N(D 
mi%m 

[08 7] ^mmizx^mmm2(Dmm^(Dyu^y^m 
[08 8] :^^Bmj^^mMM2(D^mm<Dyv^y^m 

[08 9] :$i^B^lZ^mmm2(DC/N-J^'^—\y—h 

[09 0] :^mMizx^mmm^(D3mm(D^mmmm 

MM 40 

[09 1] :^mmiz^^mMm6(D4mm(D^miJ5mm 

[09 2] :^%mizx^mmme(Dmm&mm 
[093] :^mEizx^mmms(D^mmm(D-:ru^y^ 
m 

[09 4] :^mm^z^:hmMm6(D'^^S!^(Dyv ^y^m 
[09 5] ^%miz^^mmme(DBmmmmmm 
[09 6] umij^ov'i^^ )\yTvmm<D^m^mm 
[097] ^^mizx^mmmecDy'iy^jiTvfmm 
mcDsm^mm 50 
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[09 8] ^mMizx^mmme(Di^mmmmmm 
[09 9] :^mmizj:^mmm3(Di 6srqam0-^ 
^ b;i/0 

[010 0] :^mMiz^^mmm3co3 2 srqam© 
h;v0 

[010 1] :^mmizx^mmm3(DC/N~:^'^-\y 

[010 2] *^0^tCcfc^^^J3c7DC/N-aL^-b 

-bco||t^0 

[010 3] :^mBmzx^m&m3(Dtyy h&nt^m 
[0 10 4] ^mmiz^^mmM3(Dt^y h&nt^m 
[010 5] :^^BMiz^:bmmm3(Dm±mmm(Dmm 
[0 10 6] :^mMizx^mmm3(D3 2 srqam© 

[010 7] :^^miZj:^mmm3CD3 2 SRQAM(Z) 

[010 8] (&) i±vt^cDTvm^<Dm^m^^m 
(b) \ri;t^(D=.mmcoTvm^(Dm^m^^m 

(d) {tmmm9o:>2mm(D0fm(D^-^v^m<Dm^m. 
^^0 
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